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ABSTRACT
The Relationship of School Location and School Size on Eighth Grade Mathematics
Achievement on SOL Tests in Virginia: A Comparison of Rural, Urban and Suburban
Schools
by
Janet S. Lester
The purpose of this quantitative study was to compare the achievement of rural students
on the 8th grade mathematics Virginia Standards of Learning assessments to urban and
suburban students in Virginia. The variables of school size and socioeconomic status, as
expressed by percentage of free or reduced lunch populations were also considered. The
population consisted of 294 middle schools in Virginia. Data were gathered from the
2003-2004 school year. Several t-tests for independent samples and analysis of variance
were used to identify the relationship between variables.

The study showed no significant difference in 8th grade mathematics SOL scores between
rural and urban schools. When suburban schools were included in the study, higher math
scores were seen in suburban schools. The study showed a significant difference in 8th
grade mathematics SOL scores in schools with student populations larger than 750
students when compared to schools with student populations less than 750. Schools with
a percentage of free or reduced price lunch students higher than the state average (33%)
showed significantly lower 8th grade mathematics SOL scores than schools with a
percentage of free or reduced price lunch students less than 33%, regardless of school
location.
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The results of this study indicate that Virginia educators should consider the need for
policies and procedures that reflect the unique characteristics and challenges that face
rural schools. School improvement practices in Virginia’s public school systems will
continue to focus on higher standards and greater accountability. As schools move
toward meeting the requirements of the No Child Left Behind Act, rural schools will
continue to face challenges of funding, geographic isolations, and a lack of qualified
teachers. The results of the study also indicate similarities in rural and urban schools in
Virginia, in terms of student achievement and socioeconomic status. School leaders need
to focus on meeting the needs of students, whether those students are in rural, urban, or
suburban schools.

3

DEDICATION

This work is dedicated to my husband Randy and son Jacob. Without their
support, patience, and encouragement, this dissertation would not be possible. Through
sacrifices of time and attention, you have “weathered the storm” well. Jake, now it is
your turn to go to college.
This work is also dedicated to the memory of my mother, Josephine Elizabeth
Lemon Shorter, who instilled in me a lifelong love of learning and a thirst for knowledge.
You will always be my hero.
To my father, Philip Earl Shorter, I express a deep appreciation for your support
and guidance. Through the accomplishment of this milestone, I hope I have made you
proud.

4

ACKNOWLEDGMENTS
There are several people who have aided in the completion of this dissertation. I would
like to acknowledge the assistance of my graduate committee members: Dr. Jasmine
Renner, Chair, Dr. Jim Lampley, Dr. Louise MacKay, and Dr. Jack Rhoton.
To Dr. Hal Knight, I appreciate your support and guidance in the development of the
problem statement and research questions.
I would also like to acknowledge the support of the central office staff of Washington
County Public Schools, in particular, Mrs. Belinda Mullins, Middle Level Supervisor, Dr.
Alan Lee, Division Superintendent, and Dr. Lee Brannon, Assistant Superintendent.
Your support and encouragement was vital to the completion of this project.
To the faculty and staff of Wallace Middle School and Damascus Middle School, I also
acknowledge your support and understanding throughout this process. Special thanks to
Jane Martin, bookkeeper at Damascus Middle School, for her assistance with technology.
Finally, I would like to acknowledge the assistance of my good friend and fellow cohort
member, soon to be Dr. Beth Litz, for her encouragement when I wanted to quit and
diligence at keeping me on track throughout this process. Your friendship and
helpfulness is greatly appreciated.

5

CONTENTS
Page
ABSTRACT ...................................................................................................................2
DEDICATION ...............................................................................................................4
ACKNOWLEDGMENTS ..............................................................................................5
LIST OF TABLES..........................................................................................................9
LIST OF FIGURES .....................................................................................................10
Chapter
1. INTRODUCTION TO THE STUDY......................................................................11
Statement of the Problem.............................................................................13
Significance of the Study .............................................................................14
Limitations ...................................................................................................15
Delimitations................................................................................................15
Assumptions.................................................................................................15
Research Questions......................................................................................16
Research Hypotheses ...................................................................................16
Definition of Terms......................................................................................17
Overview of the Study .................................................................................18
2. REVIEW OF RELATED LITERATURE ...............................................................20
Introduction..................................................................................................20
Characteristics of Rural Schools..................................................................20
Rural Schools and Student Achievement.....................................................24
Variations in Mathematics Achievement.....................................................28
6

Effects of School Size and Socioeconomic Status on Rural Education.......30
The National Movement Toward Assessment.............................................34
The Assessment Movement in Virginia.......................................................37
Implications of No Child Left Behind Legislation on Rural Schools..........38
Leadership in Rural Schools ........................................................................41
Summary ......................................................................................................42
3. METHODS AND PROCEDURES...........................................................................44
Introduction..................................................................................................44
Research Design...........................................................................................44
Population ....................................................................................................45
Procedures....................................................................................................45
Research Questions......................................................................................46
Data Analysis ...............................................................................................47
Summary ......................................................................................................48
4. ANALYSIS OF DATA ...........................................................................................49
Research Question 1 ....................................................................................51
Research Question 2 ....................................................................................53
Research Question 3 ....................................................................................55
Research Question 4 ....................................................................................60
Research Question 5 ....................................................................................64
5. FINDINGS, CONCLUSIONS, LIMITATIONS, AND
RECOMMENDATIONS.........................................................................................65
Summary of the Study .................................................................................65
Summary of the Findings.............................................................................66
7

Research Question 1 ...............................................................................67
Research Question 2 ...............................................................................67
Research Question 3 ...............................................................................68
Research Question 4 ...............................................................................69
Research Question 5 ...............................................................................69
Discussion ....................................................................................................69
Limitations ...................................................................................................72
Conclusions..................................................................................................72
Recommendations for Practice ....................................................................73
Recommendations for Further Research......................................................74
Reflections ...................................................................................................75
REFERENCES .............................................................................................................76
APPENDICES .............................................................................................................81
Appendix A: Institutional Review Board Certificate.......................................81
Appendix B: Raw Data Matrix ........................................................................83
Appendix C: Common Core of Data (CCD) Locale Code Methodology........90
Appendix D: Rural-Nonrural Gaps and Gains in Math Achievement
-Virginia.........................................................................................................93
Appendix E: Why Rural Matters in Virginia...................................................94
Appendix F: Number of Public School Students Enrolled in Virginia............95
VITA .............................................................................................................................96

8

LIST OF TABLES
Table

Page

1. Demographic Profile of the Study ..........................................................................50
2. Comparison of 8th Grade Mathematics SOL Scores by School Location...............52
3. Comparison of 8th Grade Mathematics SOL Scores by Percentage of Students
Receiving Free or Reduced Price Lunch .................................................................54
4. Comparison of 8th Grade Mathematics SOL Scores by School Size.......................56
5. Means and Standard Deviations for 8th Grade Mathematics SOL Scores ...............58
6. Mean 8th Grade Mathematics SOL Scores by School Size and Location................59
7. Comparison of Percentage of Free or Reduced Price Lunch Students by School
Location ...................................................................................................................61
8. Means and Standard Deviation for 8th Grade Mathematics SOL Scores by
School Location and Percentage of Students Receiving Free or Reduced Price
Lunch .......................................................................................................................63

9

LIST OF FIGURES
Figure

Page

1. Mean 8th Grade Mathematics SOL Scores by School Location ..............................53
2. Mean 8th Grade Mathematics SOL Scores by Percentage of Free or Reduced
Price Lunch ..............................................................................................................55
3. Mean 8th Grade Mathematics SOL Scores by School Size......................................57
4. Comparison of 8th Grade Mathematics SOL Scores by School Size and Location.59
5. Comparison of Percentage of Free or Reduced Price Lunch Students by School
Location ...................................................................................................................62
6. 8th Grade Mathematics SOL Scores by School Location and Percentage of Free or
Reduced Price Lunch ...............................................................................................63
7. Median School Size by School Location .................................................................64

10

CHAPTER 1
INTRODUCTION
It is only within the past decade that rural life and the rural school have
been recognized as genuine problems for the consideration of the American
people. Not many years ago, a president of the United States, acting upon his
own initiative, appointed a Rural School Commission to investigate country life
and to suggest a solution for some of its problems (Kennedy, 1914, p. 9).
Rural schools educate a large percentage of America’s students under
some daunting conditions. At the same time, many of these institutions have had
notable success in educating generations of students for productive lives and
citizenship. Yet until now, information about school-age children and youth in
Rural America, drawn as it has been from small studies and occasional state
reports, has been sketchy (Stern, 1994, p. iii).
The terms rural and urban may bring to mind contrasting images of fields and
freeways, tractors and traffic, or crops and crowds. In terms of education, however, the
differences are not as clear. Nearly one in three of America’s school-age children attend
public schools in rural areas (Beeson & Strange, 2003). As much as 15 years ago,
research indicated that rural education, once considered a deficit model, could be
considered a “rural strength” model (Edington & Koehler, 1987). Rural schools are seen
as having the advantages of smaller class sizes, safer schools, and individualized
instruction; however, they often lack the facilities, course offerings, and educational
opportunities seen in urban districts (Lee & McIntire, 2000).
Although rural schools constitute a significant portion of public education in the
United States, relatively little is known about them. One factor contributing to the
limited understanding of rural schools is the lack of consensus on a definition for the term
rural (Arnold, 2000). According to Fan and Chen (1999), the lack of clear definitions led
to inconsistent findings regarding the differences in achievement between rural and urban
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students. In 1998-99, The National Center for Educational Statistics (NCES) established
a new locale code for schools in locations with populations of less than 2,500. This
increased the percentage of schools considered rural from 24.6 % in 1997-98 to 30.3% in
1999-2000. In addition, NCES used the actual geographic location rather than the
mailing address for determining locale classification of a school (see Appendix C). This
increased the number of schools coded as rural from 6, 879 to 9,844, an increase of 43%
(Beeson & Strange, 2003, p. 2).
Whether rural and urban differences existed in student outcomes drew little
research until recently (Stern, 1994). Fan and Chen (1999) studied achievement
differences among rural and nonrural students, using data from the National Education
Longitudinal Study of 1988, and found that rural students performed as well as, if not
better than, their peers. A recent focus of the National Center for Education Statistics
(NCES) was the effect of school location on student achievement. Data from the 1996
National Assessment of Educational Progress (NAEP) mathematics assessment showed
that the most significant gains were made by students from rural/small town areas (Lee &
McIntire, 2000). This trend was not consistent, however, among all states. In 1996, at
the state level, a rural-nonrural achievement gap existed in 40% of the states – half
favoring rural students (Howley, 2003). In Virginia, nonrural students performed
significantly better than their rural counterparts in both the 1992 and 1996 NAEP state
assessments (Lee & McIntire) (see Appendix D).
Lee and McIntire (2000) found that rural schools characteristically were smaller
schools with higher percentages of students receiving free or reduced lunch. Based on
1996 NAEP data, the average enrollment in rural schools was 352 and the average
enrollment in non-rural schools was 723 (Lee & McIntire). The students receiving free
12

or reduced-price lunch in rural schools averaged 51%; whereas, nonrural schools
averaged 39% (Lee & McIntire, 2000). Relative to nonrural schools, rural school were
smaller and poorer. The advantage of small school size and the disadvantage of low
income levels seen in rural schools brought about differences between rural and nonrural
schools that impacted student achievement.
A recent report by Beeson and Strange (2003) of Rural School and Community
Trust supported a need for greater attention to rural education issues in Virginia. With
nearly two million rural citizens, more than one third (35%) of Virginia public schools
and 28% of Virginia students were in rural schools (see Appendix E). Rural education
was very important in Virginia and had a tremendous impact on Virginia Standards of
Learning (SOL) assessments and federal No Child Left Behind mandates (Beeson &
Strange, 2003). The implication that student achievement in Virginia was affected by
school location was cause for concern and warranted further investigation.

Statement of the Problem

The state of Virginia is just one of many states to implement a program requiring
all students to attain a certain level of proficiency on state-mandated standards. Student
achievement has become a pivotal value in documenting school performance. There
seems to be an assumption that all children can learn equally well. However, differences
in school location may impact student learning. For example, differences in mathematics
achievement based on NAEP assessments were found between students in rural and
nonrural areas, with rural students in Virginia scoring lower than nonrural students (Lee
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& McIntire, 2000). No study has been conducted in Virginia to determine if these
national trends are reflected in Virginia Standards of Learning assessments.
Recent research showed that rural schools were achieving as well as urban
schools. Within this generalization, however, state variations existed. Such was the case
in Virginia. The purpose of this study was to determine if the reported rural deficit in
student achievement in mathematics was reflected in the Virginia Standards of Learning
(SOL) 8th grade mathematics assessment. In addition, this study looked at the percentage
of free and reduced lunch students and school size compared to school location to
determine if a rural deficit was related to socioeconomic status or school size.

Significance of the Study
Rural education is very important in Virginia, which has nearly two million rural
residents and more than one third of its public schools in rural areas. Significant
achievement gaps between rural and nonrural students exist, based on NAEP
assessments. This study questioned if similar trends in student achievement were
reflected in the Virginia Standards of Learning assessments, which was of interest to the
National Center for Educational Statistics. Findings of this study should help
policymakers and educators become more aware of variations in the achievement of rural
students compared with those of nonrural students. Implications of this study could
warrant further investigation into the schooling conditions in Virginia’s rural schools that
critically affect student achievement.
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Limitations
Since the Virginia Department of Education did not classify schools as rural or
urban, school classifications obtained from NAEP were used in this study. This study is
limited to School Report Card Data from the 2003-04 school year.
In this study, mathematics achievement was analyzed in middle schools in
Virginia based on school location classification. Within each of these individual schools,
different levels of mathematics expertise and varying amounts of teaching experience
will be present in teachers. Each school had school characteristics and resources unique
to each situation that might have affected mathematics achievement.
Subsidized meal rate (percentage of free or reduced price lunch) is a common
measure of student poverty in education research. This value has limitations due to the
conditions unrelated to actual poverty levels, such as willingness of parents to apply for
meal programs and procedures that schools use to secure applications.
Delimitations
This study was delimited to the state of Virginia. The results of this study could
be generalized to states with similar demographics of size, location, and socioeconomic
status.
Assumptions
This study assumed that the classifications obtained from the National Center for
Education Statistics regarding school location, which reflected the 2002-03 school year,
remained constant for the 2003-04 school year.
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Research Questions
Question 1
Is there a difference between rural and urban mathematics achievement in 8th
grade students in Virginia, as indicated by the Virginia Standards of Learning (SOL)
assessments?
Question 2
Is there a difference between 8th grade mathematics SOL scores in schools with
high or low free or reduced lunch populations?
Question 3
Is there a relationship between school size and 8th grade mathematics SOL scores?
Question 4
Is there a difference between the percentage of students receiving free or reduced
price meals in rural, urban and suburban schools in Virginia?
Question 5
Is there a difference in school size in rural, urban, and suburban schools in middle
schools in Virginia?

Research Hypotheses
Ho11: There is no difference in mean SOL scores for 8th grade mathematics between
rural and urban schools in Virginia.
Ho12: There is no difference in mean SOL scores for 8th grade mathematics between
rural, urban, and suburban schools in Virginia.
Ho2: There is no difference between mean 8th grade mathematics SOL scores in schools
with high or low free or reduced lunch populations.
16

Ho31: There is no difference between school size and 8th grade mathematics SOL scores
in Virginia.
Ho32: There is no difference between 8th grade mathematics SOL scores and school size
by school location.
Ho33: There is no difference between 8th grade mathematics SOL scores in large or small
rural schools.
Ho34: There is no difference between 8th grade mathematics SOL scores in large or small
urban schools.
Ho35: There is no difference between 8th grade mathematics SOL scores in large or small
suburban schools.
Ho41: There is no difference between the percentage of free or reduced price lunch
students in rural, urban, or suburban schools in Virginia.
Ho42: There is no difference in 8th grade mathematics SOL scores between rural, urban,
or suburban schools based on percentage of free or reduced lunch students.
Ho5: There is no difference in the number of students in urban, rural, and suburban
middle schools in Virginia.

Definition of Terms
For consistency of meaning and application of terms, the following definitions
used throughout this study:
Accreditation Ratings - School accreditation ratings reflect student achievement on
Standards of Learning Assessments in English, history/social science, mathematics and
science. Ratings are based on the achievement of students on tests taken during the
previous academic year and may also reflect a three-year average (VDOE, 2005).
17

Accredited with Warning - “A school receives this rating if pass rates fall below the 70
percent achievement levels required for full accreditation” (VDOE, 2005).
Fully Accredited - “Middle schools and high schools in Virginia are fully accredited if
students achieve pass rates of 70 percent or above in all four content areas” (VDOE,
2005).
Nonrural - For the purpose of this study, the terms nonrural and urban will be used
interchangeably.
Rural - For the purpose of this study, rural refers to a combined term used by NCES to
describe any incorporated place with a population less than 25,000 and defined as rural
by the Census Bureau.
Suburban – For the purpose of this study, suburban refers to a combined term used to
NCES to describe urban fringe areas of mid-size and large cities.
Urban - For the purpose of this study, urban refers to a combined term used by NCES to
describe any incorporated place with a population greater than 25,000. Specifically, it
includes large towns with populations greater than or equal to 25,000, mid-size cities
with populations less than 250,000, and large cities with populations greater than or equal
to 250,000.

Overview of the Study
This study was organized and presented in five chapters. Chapter 1 included an
introduction to the problem and a brief overview of the literature related to rural schools
and student achievement. Chapter 1 also included the purpose and significance of the
study, addresses limitations and delimitations, and defines specific terms. Chapter 2
presents a review of related literature pertinent to rural student achievement, including a
18

review of literature regarding the standards movement in the United States and Virginia.
Chapter 3 contains the methodology and procedures that were used to obtain data
concerning the research questions. Chapter 4 presents an analysis of the data. Chapter 5
includes conclusions, implications, and recommendations for further study.
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CHAPTER 2
REVIEW OF LITERATURE
Introduction
Chapter 2 contains a review of current and historical literature concerning rural
schools and student achievement. It is organized into six sections, the first of which is a
review of the general characteristics of rural schools. Secondly, information on rural
schools and student achievement was reviewed, followed by a brief section on
school/class size and socioeconomic status as it pertains to rural schools. A brief review
of the national movement toward assessment is followed by the assessment movement in
Virginia. Finally, implications of the No Child Left Behind Act on rural schools were
reviewed followed by a summary.

Characteristics of Rural Schools
Chambers maintained that while rural schools have the same goal as their nonrural counterparts, namely to provide quality education, their strengths and challenges are
uniquely different. He further maintains that the small size of rural schools and low
student/teacher ratios were considered to be their greatest assets (Chambers, 2000).
Barker (1985) added that the “challenge of maintaining the benefits of smallness, while at
the same time providing the diversity and breadth in program offerings” (p.37) needed
attention. The National Education Association (NEA) reported similar statistics
(National Education Association, 1998). According to the NEA, rural schools were
smaller, with an average of 401 students as compared to 634 students in a central city
school. Rural schools were less likely to have minority students, less likely to provide
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bilingual, magnet, and job placement programs but more likely to offer remedial and
Chapter One programs.
Rural districts, in general, offered lower salaries than urban and suburban districts
(Jimerson, 2004). According to the National Education Association (1998), full-time
teachers in rural areas received an annual salary of $33,298, which was less than the
annual salary of full-time teachers in urban ($37,173) and suburban ($40,842) schools.
The difference between the average salary of a rural teacher and other teachers’ salaries
varied by state, from around $250 to as much as $10,400 (Rural School and Community
Trust, 2000). Gibbs (2000) noted that lower salaries for rural teachers could possibly be
reflected in teacher quality. He reported that rural teachers tended to be younger and had
less teaching experience. Fewer rural teachers (37%) held a master’s degree, compared
to 44% of inner city teachers and 47% of urban fringe teachers (National Education
Association, 1998).
Rural schools tended to be smaller and to provide a personal setting where
everyone was on a first name basis (Lewis, n.d.). Smaller schools and small class sizes
promoted a sense of identity and connectedness that was not found in many large public
schools (Sullivan, 2000).

Raywid (1998) cites the strong community setting of small

schools as the most promising single strategy for education reform.
Truscott and Truscott (2005) suggested that urban and rural schools face similar
struggles. Declining enrollments, increasing poverty, and increasing demands of
accountability affect both rural and urban schools. They further suggest that the recent
changes in residential patterns in both rural and urban communities will impact
education. Herzog and Pitman (2002) reported two contrasting shifts in rural
populations: working-aged adults moving to metropolitan areas for better employment
21

while retirement aged individuals are moving to rural areas to improve their quality of
life. These different age groups will have different interpretations of the importance of
education.
Kannapel and DeYoung (1999) reviewed literature regarding rural education from
the past 25 years. With this literature review, common features and characteristics of
rural schools emerged. Rural schools, on average, had smaller enrollments than urban
schools. The rural school often served as the social center, leading to a strong sense of
community within the school. Teachers in rural schools were younger and had less
experience and professional development than urban teachers. Residents of rural
communities tended to have lower levels of formal education than in urban communities.
They also found that rural schools reflected the economic and social make-up of their
communities and tended to be homogeneous in ethnic and socioeconomic status.
O’Neal and Cox (2002) listed general strengths of small rural schools and include
a greater possibility for small schools to become learner-centered, with an opportunity for
a positive affective climate. Small schools provided more opportunities for all students to
participate in school activities and provided students with a greater opportunity to
discover their own identity. In addition, teachers in small schools got to know parents
better, providing more effective communication.
Rural schools tended to be in geographically isolated areas, characterized by a
more stable, community-oriented population (Chambers, 2000). This isolation often
meant less availability to educational resources such as funding, recruiting teachers, and
expanded curriculum offerings through the use of technology. Technology could provide
rural schools the means necessary to overcome barriers associated with isolation by
linking educators to professional development and curriculum resources. Many rural
22

schools, however, lacked the infrastructure necessary to make use of technology
(Dewees, 1999). A common problem in all school buildings was age, with the average
school building age being 42 years in the United States (Rowand, 1999). Aging rural
school buildings experience problems with energy efficiency, with 54% of schools
reporting problems with energy efficiency, indoor air quality, and ventilation (Dewees).
Dewees (1999) reported that rural schools play a major role in the communities
they serve, often as a community center and standing as a symbol of community pride.
Funding was found to be a barrier in the maintenance and upgrading of school facilities
and one that presents unique challenges to rural schools. Funding is often tied to
enrollment and with fewer students rural schools had less money available. Rural
districts tended to have lower property value assessments, which also meant less money if
funding is tied to property values.
Chambers (2000) reported that these factors - geographic isolation, lack of
educational resources and adequate infrastructure to access technology, and funding
issues – combined with decreasing rural student populations in some states have led to
the consolidation movement which has been the basis for rural school improvement for
much of the last century. He further reports that a balanced view of consolidation should
be maintained, noting that it should be viewed as a strategy for maximizing limited
resources, not as a magic bullet that will solve all of the problems facing rural schools.
Herzog and Pittman (2002) reported three educational factors affecting rural
education. High school completion rates from 1960 to 1980 were approximately 10%
lower for rural populations than urban; however, the gap narrowed from 1980 to 1990.
The gap for college completion rates increased during the same time period. The third
factor, school consolidation, resulted in a decrease in the number of rural schools and
23

districts, creating bigger districts and bigger schools. Gibbs (2000) reported that rural
students were less likely to be academically prepared for and attend to college.
From the beginning of the 19th century to the early 20th century, rural schools
represented the dominant educational opportunity in terms of student numbers in the
United States. After 1930, urban schools became the dominant form of education. By
the turn of the 21st century, however, urban schools were replaced by suburban schools.
According to Theobald (2005), the term urban, once synonymous with the American
Dream, had negative connotations of overcrowded, crime-filled areas. He predicted that,
without intervention, America’s educational system may take the shape of a two-tiered
system – one suburban and high quality and one including both urban and rural and
barely adequate.
Nachtigal (1982) suggested that the diversity found within rural schools across the
country made the possibility of uniform policies and strategies for rural schools unlikely.
He suggested three categories of rural communities. First, Rural Poor was characterized
by lower median incomes and lower educational levels such as that found in Appalachia.
Traditional Middle America includes the Midwest farm communities of Iowa, Nebraska,
Kansas, and the Dakotas. These communities were characterized by strong family units
and high levels of achievement. Communities in Transition included areas where the
proximity of urban areas resulted in a situation where new and old values mixed, creating
conflict and turmoil.

Rural Schools and Student Achievement
According to National Rural Statistics presented in Why Rural Matters 2005
(Johnson & Strange, 2005), there were 8,797,497 students enrolled in rural schools
24

throughout the nation. More than half of all rural students attended schools in 13 states,
with an average enrollment of rural students in those states of over 350,000. Texas had
the largest rural student population with 532,378 students. Virginia ranked ninth, with
300,385 students enrolled in rural schools, representing 25.9% of all students. States
demonstrated wide variation with regard to percentage of schools in rural areas, ranging
from 6% in Massachusetts to 77% in South Dakota.
At the beginning of the 20th century, rural schools were viewed by many as
ineffective and inefficient (Arnold, 2000). Many educators, legislators and members of
the general public believed that students from small rural schools received an education
that was inferior to that of students from larger urban schools (Edington & Koehler,
1987). In a press release, dated April 2, 2003, then-Secretary of Education Rod Paige
said, “Children in rural schools deserve a great education just like all the other children in
America” (U. S. Department of Education, 2003).
Lee and McIntire (2000) propose that rural schools actually have several
advantages. They might have smaller class sizes, lower drop-out rates, and safer school
environments. Rural schools were seen as having stronger community support, more
parental involvement, and a greater opportunity for individualized instruction. In
contrast, however, rural schools were also viewed as lacking facilities, physical plants,
and educational programs seen in larger urban districts. In Interstate variations in the
mathematics achievement of rural and nonrural students, Lee and McIntire (2000)
hypothesized that rural schools had facilitative (small classes, supportive environments,
and a safe and orderly climate) and constraining (lack of qualified teachers and
instructional resources and fewer advanced courses) conditions that impacted student
achievement.
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Similar conclusions were presented by Chambers (2000) in Rural schools balance
strength and challenges, with small rural school size and low student/teacher ratios
considered as assets to rural schools. Close connections between rural schools and their
communities were considered to promote greater accountability and increased
individualized attention for students. Due, in part, to geographic isolation, rural schools
could have less availability of educational resources such as course availability and
offerings and access to technology. Paik and Phillips (2002) indicated that student
mobility in rural areas was becoming a contributing factor in academic achievement, with
an estimated 12 million children changing residences in 1999-2000.
In 1994, the United States Department of Education: Office of Education
Research and Improvement issued The Condition of Education in Rural Schools (Stern,
1994). The goal of this report was to increase attention to rural education problems and
stimulate further research on rural education. Based on comprehensive data gathered by
the National Assessment of Educational Progress (NAEP) and administered by the
National Center for Education Statistics (NCES), it was reported that the mean
proficiency scores for rural students on the mathematics assessment were below the
national average for all three age groups tested in 1978 and 1982. In both 1986 and 1990,
rural mean scores matched the national average. The report concluded that rural student
achievement had improved as scores were found to approximate the national mean.
This conclusion was supported by Lee and McIntire (2000). Data from the NAEP
1996 mathematics assessment, compared with the 1992 data, showed the most significant
gains occurred in rural students. In 1992, eighth grade students nationwide scored 271
(0-500 NAEP scale) on the mathematics assessment. Among those students, the average
score for rural students was 266, while nonrural students’ average score was 267 (Lee &
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McIntire, 2000). In 1996, the national average math score was 276 for students in 8th
grade. Rural students showed an average 10-point gain, urban students averaged a 2-point
gain, and students from urban fringe areas made no gain. Rural students average math
scale score was 276 (0-500 NAEP scale), while nonrural students average score was 268.
Borland (1999) suggested that highly rural and highly urban students performed
similarly on achievement tests but less well than students from other areas. Williams
(2005) suggested that school location might be better understood as a three-category
variable of rural/medium-sized communities/urban than as a dichotomous variable of
rural and nonrural. Large urban centers, surrounded by suburban communities and
smaller cities where students were likely to score higher, could possibly hide real
achievement gaps among rural students. Borland presented three hypotheses for
differences in rural and urban achievement. Smaller expenditures on education in rural
areas, attitudes of parents, and individuals regarding education and the level of
implementation of programs all resulted in differences in educational achievement by
location.
Fan and Chen (1999) analyzed national data from the National Education
Longitudinal Study of 1988 to ascertain if 8th, 10th , and 12th graders from rural and
nonrural areas differed in reading, mathematics, science, and social studies achievement
and found that rural students performed as well as their urban peers in the four subject
areas. Fan and Chen also suggested that socioeconomic status might have less of an
effect on student achievement in rural schools than in urban schools. This was consistent
with other research in which low socioeconomic students were found to perform better in
small schools, commonly found in rural areas. Socioeconomic status was strongly and
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positively associated with achievement in all schools but the effect seemed to be weaker
in small schools.
In a report in Education Week, Lindsay (1994) concluded that rural schools could
serve as a model for education reform. However, the report also concluded that
improvements had very little to do with the national reform movement. Instead, the rural
strength model was more closely tied to instructional strategies that had long been found
in rural classrooms, such as cooperative learning, multi-grade classrooms, peer tutoring,
and strong parent and community involvement. Silverman (2005) maintained that rural
schools are most successful in states that recognize and address the challenges rural
districts face by adopting policies to address them. One-size-fits-all policy decisions
adversely affect rural schools.

Variations in Mathematics Achievement
Despite growing national trends supporting the rural strength model, Lee and
McIntire (2000) found significant variations among states. Of the 35 states that
participated in the NAEP 8th grade math assessments for 1992 and 1996, 14 states had
significant achievement gaps between rural and nonrural students. Rural students
performed better than nonrural students in seven of these states (Connecticut, Indiana,
Massachusetts, Michigan, Nebraska, New York, Rhode Island) and worse in the other
seven (Georgia, Kentucky, Maryland, North Carolina, South Carolina, Virginia, West
Virginia). The study explored the achievement gaps in mathematics by looking at two
states, Connecticut and Virginia. Although both had relatively small percentages of rural
students (37% in Connecticut and 28% in Virginia), they showed opposite patterns of
rural-nonrural achievement. In Connecticut, rural students performed significantly better
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than nonrural students. In Virginia, nonrural students performed significantly better than
rural students. In 1992, rural students in Virginia had an average scale score of 258, while
nonrural students scored 271. In 1996, rural students scored 262, as compared to
nonrural students who scored 273 (Lee & McIntire). Lee and McIntire concluded that
rural students tended to perform better than nonrural students in states where rural
students had access to instructional resources, a safe and orderly climate, and a positive
atmosphere for teaching and learning. Howley (2003) reported that schooling conditions
accounted for a large proportion of the variance found in achievement gaps at the state
level.
Lee and McIntire (2000) explored key schooling conditions and opportunities that
affect student performance in mathematics and identified six key variables: instructional
resources, professional training, algebra offering, progressive instruction, safe/orderly
climate, and collective support. They reported a positive relationship between teachers’
reports of resource availability and student performance. Staff development
opportunities to increase skill and content knowledge were also found to enhance the
quality of education. The availability of advanced courses for all students represented
equal opportunities and equal distribution of student achievement. Instruction in realworld applications and encouraging students to work together in groups was found to be
effective mathematics instructional strategies. Safe and orderly school climate and
learning environments were essential to student achievement as was a sense of a common
mission among the members of the school community.
Biddle (1997) studied the 1996 NAEP data for mathematics achievement to
explore the effects of school funding and poverty on student achievement. He found that
these two factors predicted 55% of the variance of state differences in average
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achievement. The impact of child poverty seemed to be stronger at the state level than at
the district level.
According to NCES, Virginia’s rural students were continuing to show an
achievement gap. In 2000, the rural average scale score for 8th grade mathematics was
271, as compared to 281 for nonrural students. In 2003, the rural scale score was 279,
compared to 289 for nonrural. State averages for Virginia were 275 in 2000 and 282 in
2003.
Williams (2005) examined cross-national variations in rural mathematics
achievement among students in 24 nations. He found rural mathematics scores to be
significantly lower than scores in urban communities in 14 of 24 countries. Only in the
United Kingdom and Belgium were the average rural math scores higher. In some
countries, there was a linear relationship between community size and average math
score – the larger the community, the higher the average score. While controlling for
socioeconomic status, rural location was a predictor of mathematics in only 4 of the 24
countries. Williams also found a marginal rural achievement gap in the United States,
which disappeared when socioeconomic status was controlled.

Effects of School Size and Socioeconomic Status on Rural Education
Throughout history, small was been synonymous with rural in terms of school
size (O’Neal & Cox, 2002). The relative impact of school size on education was not
known. O’Neal and Beckner (1981) wrote that school size was not necessarily the
determining factor in producing quality students; it was probably not even the most
important factor. Raywid (1998) found positive effects in small school size and
devastating effects with a large number of students. For the past several decades, the
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trend in education was consolidating rural school districts and creating schools in urban
areas to house thousands of students. By the beginning of the 21st century, most students
attended large schools and districts. While there were approximately 160,000 school
districts in 1900, there were about 16,000 in the 1980s (Howley, 1989). Since WWII, the
number of schools in the United States has declined by 70%, while the average size has
increased fivefold (Rotherham, 1999). It was suggested that bigger meant better: more
extracurricular activities, expanded curricular opportunities, and increased resources.
While there was no clear agreement regarding a definition of small school or large
school, most researchers indicated an effective size would be 300-400 students for an
elementary school and 400-800 students for a secondary school (Cotton, 1996). Later
research suggested that small schools could have a positive influence on student
achievement (Howley, 1989). As early as 1984, Goodlad (1984) found that topperforming schools tended to be smaller schools and recommended that elementary
schools be no larger than 300 and secondary schools no larger than 600. According to
data collected by the National Association of Secondary School Principals, middle level
administrators reported that 400 to 799 students was the optimal size for a middle school.
Schools with fewer than 750 students, a middle school grade configuration, and common
planning time tended to have a more positive school climate and more parental
involvement (Mertens, Flowers, & Mulhall, 2001).
Cotton (1996) examined 103 studies that were related to the relationship of school
size and schooling conditions and found academic achievement in small schools to be
equal to, and often superior to, large schools. From the extensive meta-analysis of the
literature, several factors were identified that were affected by school size. It had been
argued that the quality of the curriculum was enhanced by larger schools because of the
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broader curriculum offerings available. It was found, however, that doubling the
enrollment only produced a 17% increase in the variety of offerings, many of which were
introductory, non-core courses. Smaller schools showed positive effects on student
achievement, with ethnic minorities and students of low socioeconomic status showing
the most positive effects. Student attitudes showed a similar trend, with minority and low
socioeconomic status students showing the greatest benefit from attending small schools.
Smaller schools reported lower incidences of negative social behavior, higher attendance
rates, and a greater sense of community and belonging when compared to larger schools.
Cotton (1996) concluded that states with the largest schools and school districts have the
lowest student achievement, highest drop-out rates, and least favorable student-teacher
ratios.
The effects of small schools on academic achievement of students with low
socioeconomic status were the most positive of all (Howley, 1989). Bickel and Howley
(2000) suggested that small school size would improve school in poor communities. By
studying the interaction of socioeconomic status and school size, their evidence suggested
that the influence of school size was contingent on socioeconomic status. As size
increases, the mean achievement of a school or district with disadvantaged students
declined. In four separate studies of seven states, they found that poorer students did
better if they attended a small school. They also found that the benefit of smaller schools
was particularly important in the middle grades. Implications from Bickel and Howley
(2000) included that if improving student achievement as measured by standardized tests
and narrowing the achievement gap among students was a goal, states should adopt
policies favoring small schools, especially in the less affluent communities. Dewees
(1999) found that rural areas had a higher proportion of residents in or near poverty, as
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compared to urban areas and exceeded only by inner cities. O’Neal and Cox (2002)
suggested that school size was a particularly important variable for the educational
success of children of lower socioeconomic status.
Small school size was a feature found primarily in rural areas. There was
evidence that school size and poverty interacted to affect student achievement (Strange,
1997). Strange indicated that large schools negatively impacted poor students and
increased the achievement gap between wealthy and poor children. The social condition
in which children and families lived was reported to be the strongest predictor of student
success or failure.
Broomhall (1993) reported the single most important influence on how an
individual performed in school is the family, where children inherited their innate ability
and were influenced by lifestyle. He suggested that the way in which parents raise their
children was a reflection of socioeconomic status. Parents in more skilled occupations
tended to be more verbal and, through verbal interaction with their children, passed this
ability on to them. Parents in lower-skilled occupations tended not to have these skills
and their children performed less well in school. In Virginia, rural people tended to have
lower socioeconomic status than their urban counterparts. Rural employment reflected
jobs requiring less formal education such as manufacturing, agriculture, mining, and
logging. Maeroff (1998) reported that smaller schools, where students could receive
individual attention, could help address the fact that many children who came to school
lacked academic initiatives and opportunities as well as a sense of well-being. Herzog
and Pittman (2002) reported poverty as being more prevalent in rural populations than in
urban populations. These economic conditions reflected community conditions of greater
unemployment, lower family incomes, and higher poverty rates in rural areas. These
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conditions translated into rural students coming to school from economically challenged
backgrounds and fewer from homes in which parents held professional jobs.
Truscott and Truscott (2005) suggested that the unique circumstances surrounding
small rural schools be protected from consolidation pressures. They further reported that
some states had excluded school size from state aid distribution formulas, resulting in less
funding for small schools. Recent trends to create schools-within-schools in large schools
districts reflected the importance of small learning communities such as those present in
many rural schools.
The percentage of students who were eligible for participation in free or reducedprice meal programs has been the most common measure of student poverty used in
educational research (Johnson & Strange, 2005). More than half of all rural students
were eligible for free or reduced-price meals in 11 states, with Kentucky ranking highest
at 76.4%. The percentage of students eligible for free and reduced-price meals in
Virginia is 32%, with a U. S. average of 37.39% (Johnson & Strange).

The National Movement Toward Assessment
Standardized tests have been used in America for more than a century. The first
written standardized tests appeared in the late 1800s and were in the form of achievement
tests. During this era of immigration and universal education, American schools were
undergoing dramatic changes. Increases in student numbers as well as the type of
students changed the focus of education from educating the elite to educating the masses.
Achievement tests enabled school administrators to sort students by ability in order to
educate them properly. Standardized tests were also used as a way to measure the
effectiveness of schools. The tests made it possible to measure student performance in
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rural schools as well as urban schools and compare the results (U. S. Office of
Technology Assessment, 1992). The National Education Association endorsed the use of
standardized tests in 1914, amidst teacher concerns of accountability and teaching to the
test (U. S. Office of Technology Assessment, 1992).
In 1923, Lewis Terman developed the Stanford Achievement Test. Designed to
measure student achievement in specific subjects across grades 2 to 8, the Stanford
Achievement Test could also be used to compare student achievement to national
samples. Following the Stanford prototype, the Iowa Test of Basic Skills (ITBS)
followed in 1929. The Iowa tests were based on textbooks commonly used through the
state and relied on multiple-choice questions to speed scoring. One of the major
criticisms of standardized tests in the 1920s and 1930s was the reliance on multiple
choice questions. Many educators felt that the format encouraged memorization and
guessing and did not reflect a student’s true content knowledge. Nonetheless, by 1930,
multiple choice questions became the dominant form of standardized testing and the
prototype upon which all standardized tests of the 20th century were modeled (Hoff,
1999).
The Civil Rights Movement of the 1960s had a significant impact on education.
Designed to narrow achievement gaps among racial groups, the Elementary and
Secondary Education Act of 1965 (ESEA) created the Title I program, still the largest
federal K-12 program. Part of this legislation required that schools receiving Title I
funds use standardized tests to evaluate their programs. Results could then be compared
to monitor progress over time (Hoff, 1999).
In the 1960s, United States Commissioner of Education Francis Keppel formed a
committee to design a national assessment system to gauge the overall level of academic
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progress or decline of American students (Hoff, 1999). According to Hoff, Keppel wrote
“the nation could find out about school buildings or discover how many years children
stay in school; it had no satisfactory way of assessing whether the time spent in school
was effective,” (1999, p. 9). The assessment system developed by this committee, called
the National Assessment of Education Progress (NAEP), was first administered in 1969.
NAEP became the only regularly administered national achievement test for elementary,
middle, and high schools (U. S. Office of Technology Assessment, 1992).
Prior to NAEP in 1969, there was no national information on student achievement
(Truby, 2001). NAEP offered assessment data for state-by-state comparison with data
disaggregation by school location that allowed for rural comparisons as well as tracking
student performance over time.
As a result of the publishing of A Nation at Risk in 1983, schools came under
increased pressure to improve the quality of education. By 1980, funding provided by
states accounted for an average of 47% of the total education revenues. Due to this
increased financial commitment, states began to take a more active role in education,
calling for minimum standards and accountability. As a result, states began to mandate
tougher tests and course requirements for high school graduation increased (Pulliam &
Van Patten, 1995).
During the 1990s, the use of tests as an accountability tool dramatically increased,
not only as an indicator of student progress but also as a measure of job performance of
teachers and educators (Caruano, 1999). As a result, states increased efforts to align state
standards and local curricula. In 1991, then-President George Bush unveiled his America
2000 plan, which pushed for national standards in five core subject areas and national
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education goals. President Clinton continued this work with the creation of the Goals
2000 program in 1994.
The No Child Left Behind Act of 2001 (NCLB) continued the emphasis of the
Elementary and Secondary Education Act of 1965 in holding all students to high
academic standards. The Elementary and Secondary Act of 1965 barely mentioned
assessment; however, with the reauthorization of ESEA in 2001 as the No Child Left
Behind Act, there were 40 pages of assessment and accountability requirements (Truby,
2001). NCLB expanded the federal role in public education by requiring stronger school
accountability, demanding more stringent qualifications for teachers, and ensuring all
students meet state standards by 2014 (Reeves, 2003). NCLB also specified that states
develop Adequate Yearly Progress (AYP) objectives for improved student achievement
and for specific student subgroups.

The Assessment Movement in Virginia
According to The Curry School of Education Foundation (1999) at the University
of Virginia, the standards movement began in Virginia as a result of the high failure rate
on the Literacy Passport Test. Nearly one in three sixth graders in Virginia failed all
parts of this test, a failure rate that had not shown improvement in the 10 years the test
was administered.
Under the leadership of former-Governor George Allen, the Virginia Board of
Education adopted the Standards of Learning (SOL) for Virginia Public Schools in 1995.
He also authorized the development of new assessments to measure student attainment of
standards, revised the standards for School Accreditation by linking accreditation to test
scores and authorized school report cards to inform communities about how well their
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schools were performing (Cross, 1999). The goal of the Virginia Standards of Learning
was to provide for specific student learning in the four core areas of English,
mathematics, science, and the social sciences (Curry School of Education Foundation,
1999).
According to the Commonwealth Education Policy Institute (CEPI) (2001),
Virginia was recognized as a leader in the standards-based movement. In 1980, 29 states
had state-mandated testing programs, compared to 46 states in 1990 (U.S. Office of
Technology Assessment, 1992). In 2005, all the states except one had identified content
standards. Content standards, such as the Virginia SOLs, were organized by grade level
and subject, creating a set of expectations of what knowledge and skills should be
demonstrated at each grade level. Standards-based reform emphasized high performance
for all students. It was argued that standards-based reform would improve education for
poor and minority students by raising expectations and would narrow the achievement
gap between low and high ability students by leveling the playing field (Commonwealth
Education Policy Institute, 2001).

Standards are viewed as a form of assessment and a

way to measure accountability. Assessment was seen as a part of the process to
determine if students are achieving goals and objectives, learning from classroom
instruction, and meeting the standards. By linking standards to curriculum and
instruction components, assessment could be used for diagnosis, instruction, and
improving student performance (Juarez, 1999).

Implications of No Child Left Behind Legislation on Rural Schools
The No Child Left Behind Act of 2001 (NCLB) presented schools and districts
with the challenge of ensuring that all students meet state standards of proficiency by
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2014 and that all teachers are highly qualified by 2006 (Reeves, 2003). With small
student populations, declining enrollments, and geographic isolation, these requirements
for accountability and teacher quality could present problems for rural schools and
districts.
In many states, rural school enrollment has been declining, from 20% in Alaska to
60% in Louisiana. In 22 states, more than half of all rural schools lost students between
1994 and 1997 (American Association of School Administrators, 2000). In 2000-2001,
31% attended school in communities of fewer than 25,000 people, and 21% attended
school in communities of fewer than 2,500. In 2002-2003, 27% of children attended
school in communities of fewer than 25,000 and 19% attended school in communities of
fewer than 2,500, resulting in an actual decline of 149,833 in the number of rural students
(Johnson & Strange, 2005, p. 1). With most school funding formulas based on average
daily enrollment or cost per pupil, declining enrollments could mean declining budgets.
Schools were often forced to cut programs, reduce staff, or consolidate. Of the total
number of school consolidations between 1986 and 1993, rural school districts equaled
59% (Bickel & Howley, 2000). The demographic characteristics of rural schools and
districts affected access to funding, programs, services, and staff development
opportunities, which, in turn, affected the ability of rural school districts to build local
capacity to comply with NCLB requirements (Reeves, 2003).
NCLB required that states develop Adequate Yearly Progress (AYP) objectives
for improved achievement of all students and for specific student subgroups
(economically disadvantaged, racial and ethnic groups, students with disabilities, and
students with limited English proficiency). Each state had flexibility in defining AYP and
in setting the number of students required in each subgroup. The AYP objectives were
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assessed and reported separately for each subgroup. Small, rural schools were more
likely to be mislabeled as in need of improvement than larger schools due to fluctuations
in annual average test scores (Reeves, 2003). Contributing factors in this fluctuation
included low numbers of students taking a particular test, student mobility, or an influx of
migrant students (Jimerson, 2004). When small numbers of students were tested at each
grade level, year-to-year changes in the student population could cause wide variations in
school scores. Small numbers of students could mean that small schools would not be
able to sustain progress from year to year as required (Tompkins, 2003).
NCLB required states to ensure that by the end of the 2005-06 school year, all
teachers of core academic subjects were highly qualified, defined as one who was fully
licensed or certified by the state. Many rural schools have experienced difficulty
recruiting and retaining teachers, due to low salary scales, few employment opportunities
for a spouse, and lack of in-service programs (Northwest Regional Educational
Laboratory, 2003). The difference between a rural teacher’s average salary and other
teachers’ salaries varied by state from around $250 annually to as much as $10,400
(Rural School and Community Trust, 2000). In many rural schools, teachers have been
required to teach more than one subject. Requiring content-specific majors for each
teaching assignment could be a difficult challenge for rural districts. In Alaska, for
example, 20% of all schools had fewer than three teachers (Jimerson, 2004).
Tompkins (2003) described the No Child Left Behind Act as a one-size-fits-all
education policy that raised the bar for small rural schools that were already struggling to
provide an adequate education for their students. Carter (2003) suggested that
accountability systems should reflect the vast difference in school systems to prevent the
identification of schools as low-performing based on unreliable data. He further
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suggested that NCLB be transformed from a one-size-fits-all policy to one that takes into
account the unique circumstances of our nation’s schools.
Leadership in Rural Schools
Hilty (2002) suggested that any discussion of rural school leadership needed to
include the geographical and economic factors that impact rural schools. Rural school
districts enrolled small numbers of students, often less than 1,000 students per school
district. Rural school districts also tended to be sparsely populated, which in turn
increased per pupil transportation costs.
Nachtigal (1982) suggested that public policy in regard to rural education
improvement has been characterized by four distinct movements. The first attempted to
turn rural schools into urban schools. The second worked to consolidate rural schools
and worked only with those rural schools that remained small by necessity. The third
attempted to promote the strengths found in smallness, while the fourth movement
indicated that problems with education are generic, ignoring the existence of rural
schools. Nachtigal concluded that rural education improvement should accept that rural
schools are different from urban schools in significant and unique ways. Leaders in rural
schools need to determine the changes necessary to achieve a better fit between the
education process and the rural community.
Smith (2002) proposed that school problems should be reflective of the needs of
the unique, place-specific students in the school. The problem with rural schools should
not be that they are not urban schools, nor should the problem with urban schools be that
they are not rural. She maintained that rural school leaders need to be trained to think
within a rural context and be up to the challenge of the current era of standardized test
accountability systems geared to an urban school model.
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DeYoung summarizes this change in how educators look at rural schools in the
introduction to Chalker’s Leadership for Rural Schools: Lessons For All Educators:
The evidence now is that bigger schools are usually not
better schools, that multi-age classrooms more frequent
in rural schools can have important instructional advantages
over graded schools, and that the sort of participation in
extracurricular activities recognized as critical today for
student success is more possible in smaller schools than in
larger schools. We are also finding that equal educational
opportunity is more about school and community connections
and uniform curricular opportunities that have typically been
the forte of rural, not urban, schools. (xiii-xiv)
Bouck (2004) maintained that similarities exist between rural and urban districts,
such as school effectiveness and curriculum and instructional issues. She reported that
two school administrators – one rural and one urban – considered the value of teachers
and the use of team decision making within the school as factors in the transformation of
their schools. Bouck further recognized that school leaders are beginning to focus on the
significance of curriculum in meeting the needs of students, whether those students are in
rural, urban, or suburban schools. Regardless of size or setting, a better understanding of
the circumstances in which children live is needed before we can effectively address their
academic needs.

Summary
Perceptions of rural schools and the quality of rural education have changed over
time. Once viewed as a deficit model of instruction, the benefits of small school size and
close community ties have led to favorable comparisons of rural schools to larger urban
schools. Rural schools could become a model for education reform, as evidenced by rural
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students’ test scores increasing in the past decade, to the point where they met or
exceeded national averages. Within this rural strength model, however, variations among
states still existed. Rural students in Virginia had not met or surpassed the assessment
scores reached by their nonrural peers.
Standards-based reform continues to be the major education policy initiative in
Virginia and the nation. Standardized tests will continue to be a part of the educational
landscape with state and federal mandated tests as the focus. As schools move toward
meeting the requirements of the No Child Left Behind Act, rural schools will continue to
face challenges of funding, geographic isolation, and a lack of qualified teachers.
Although rural schools enjoy characteristics that support student achievement and offer
many students a high quality education, key questions need to be addressed concerning
the quality of education provided in rural schools.
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CHAPTER 3
METHODS AND PROCEDURES
Introduction
This quantitative study was designed to compare the achievement of rural
students to urban and suburban students on the 8th grade mathematics Standards of
Learning assessment in Virginia. This study collected information on the percentage of
student participation in free and reduced-price meal programs and compared those
numbers to school location.
Chapter 3 describes the methodology and procedures that were used in this study.
The chapter is organized into the following sections: research design, population,
instrumentation, procedures, data analysis, and summary.

Research Design
Virginia ranks ninth in the nation in the number of students enrolled in rural
schools, with 300,385 students attending schools in rural areas (see Appendix F).
Differences in mathematics achievement have been found between students in rural and
nonrural areas, with rural students in Virginia scoring lower than their nonrural peers.
Former Secretary of Education Paige recognized the unique challenges faced by rural
districts, yet stressed the fact that “children in rural schools deserve a great education”
(U. S. Department of Education, 2003). The study was designed to use descriptive and
inferential methods for data analysis. A quantitative research design was chosen for this
study. This study was a comparative analysis of 294 middle schools located in city and
county public school systems in Virginia.
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Population
The population for the study consisted of middle schools located in city and
county public school systems in Virginia. Two hundred ninety four schools in Virginia
have been identified using the 2002-2003 school list obtained from the National Center
for Education Statistics. Of the total 294 schools, 107 were classified as rural, 73 were
classified as urban, and 114 were classified as suburban.

Procedures
Prior to the implementation of the study, approval was obtained from the
Institutional Review Board (IRB) at East Tennessee State University in August 2005 (see
Appendix A). Data collection began by acquiring the school locale codes used by the
National Center for Educational Statistics (NCES) for NAEP assessments. Locale codes
were obtained from Dr. Wendy Geiger, Director of NCES. Middle schools in counties
and cities located in Virginia were selected because 8th grade Standards of Learning
scores were compared. Aggregated school test scores, expressed as percent passing the
8th grade mathematics Standards of Learning tests from the 2003-04 school year, were
obtained from the Virginia Department of Education School Report Cards (see Appendix
B). The percentage of students receiving free or reduced-price meals and school size
information was obtained from the Department of Education 2003-2004 Free and
Reduced Price Meal Eligibility Report, prepared on January 30, 2004.
Between August 2005 and October 2005, data were analyzed using the Statistical
Package for the Social Sciences (SPSS) Version 11.0 software program. Findings of the
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data analysis are presented in Chapter 4 as tables. A summary of the findings,
conclusions, and recommendations for future research are presented in Chapter 5.

Research Questions
The following research questions guided the study’s analysis:
Question 1
Is there a difference between rural and urban mathematics achievement in 8th
grade students in Virginia, as indicated by the Virginia Standards of Learning
(SOL) assessments?
Question 2
Is there a difference between 8th grade mathematics SOL scores in schools with
high or low free or reduced lunch populations?
Question 3
Is there a relationship between school size and 8th grade mathematics SOL scores?
Question 4
Is there a difference between the percentage of students receiving free or reduced
price meals in rural, urban and suburban schools in Virginia?
Question 5
Is there a difference in school size in rural, urban, and suburban middle schools in
Virginia?

The following research null hypotheses were derived from the research questions.
Ho11: There is no difference in mean SOL scores for 8th grade mathematics between
rural and urban schools in Virginia.
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Ho12: There is no difference in mean SOL scores for 8th grade mathematics between
rural, urban, and suburban schools in Virginia.
Ho2: There is no difference between mean 8th grade mathematics SOL scores in schools
with high or low free or reduced lunch populations.
Ho31: There is no difference between school size and 8th grade mathematics SOL scores
in Virginia.
Ho32: There is no difference between 8th grade mathematics SOL scores and school size
by school location.
Ho33: There is no difference between 8th grade mathematics SOL scores in large or small
rural schools.
Ho34: There is no difference between 8th grade mathematics SOL scores in large or small
urban schools.
Ho35: There is no difference between 8th grade mathematics SOL scores in large or small
suburban schools.
Ho41: There is no difference between the percentage of free or reduced price lunch
students in rural, urban, or suburban schools in Virginia.
Ho42: There is no difference in 8th grade mathematics SOL scores between rural, urban,
or suburban schools based on percentage of free or reduced lunch students.
Ho5: There is no difference in the number of students in rural, urban, and suburban
middle schools in Virginia.

Data Analysis
Descriptive statistics were performed to provide a profile of the population being
studied. The Statistical Program for the Social Sciences (SPSS) was used to analyze data.
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A series of t-tests for independent groups was conducted to determine if there were
achievement differences between rural and urban students on the Virginia SOL 8th grade
mathematics assessment for the 2003-04 school year. Differences between percent of
students receiving free or reduced lunch in rural and urban schools were also analyzed.
Using the State of Virginia’s average of free or reduced priced lunch (33%), schools
having a percentage of free or reduced lunch prices greater than 33% were coded as 1.
Schools with percentage of free or reduced lunch prices that was less than 33% were
coded as 2. One-way and two-way analysis of variance (ANOVA) was used to identify
differences in 8th grade SOL mathematics scores, related to percent free/reduced lunch
and school size. All statistical tests were conducted using an alpha level of .05 to
determine if statistically significant differences occurred in 8th grade mathematics SOL
scores between rural and urban schools in Virginia. The statistics used were consistent
with the design of the study.

Summary
Chapter 3 presented the research design, population and statistical procedures
used for data analysis. The study used quantitative procedures to compare the
achievement of rural students to urban students on the 8th grade mathematics SOL
assessment. The study consisted of five research questions and eleven null hypotheses.
The study used a total population of 294 middle schools in the state of Virginia. Data
from School Report Cards was used. Chapter 4 provides an analysis of the data and
chapter 5 includes implications, conclusions, and recommendations for further study.
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CHAPTER 4
ANALYSIS OF DATA

As a result of increased accountability measures, many states began using
standardized test scores to reflect student achievement. In Virginia, the Virginia
Standards of Learning assessment (SOL) was given to measure student achievement. It
was suggested that school location might impact student mathematics achievement. The
purpose of this study was to examine the relationship between 8th grade mathematics
scores and school location, as well as school size and socioeconomic status. Five
research questions guided the study’s analysis and 11 hypotheses were tested.
Schools included in this study were middle schools located in city and county
public school systems in Virginia. Only middle schools were selected because 8th grade
mathematics scores were being studied. The resulting population was 294 schools.
Schools in this study were classified based on school location, using the locale
codes used by the National Center for Education Statistics for statistical purposes. The
classifications were:
1 – Large City – populations greater than or equal to 250,000
2 – Mid-Size City – city with populations less than 250,000
3 – Urban Fringe of a Large City
4 – Urban Fringe of a Mid-size City
5 – Large Town – populations greater than or equal to 25,000
6 – Small Town – populations less than 25,000 but greater than 2,500
7 – Rural, outside a Core Based Statistical Area
8 – Rural, inside a Core Based Statistical Area
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For the purposes of this study, schools classified as Small Town, Rural Outside,
and Rural Inside, were collectively classified as rural. Schools located in Mid-Size City
and Large City were classified as urban. Schools located in the urban fringe of a midsize or large city were classified as suburban. No schools in this population were located
in a large town.
Five research questions were developed to guide the investigation. The data were
used to test 11 null hypotheses. Table 1 shows the populations profile of the study.

Table 1
Demographic Profile of the Study
Rural

Urban

107

73

114

294

Greater than 750

33

47

82

162

Less than 750

74

26

32

132

Free and Reduced greater than 33% 64

56

32

152

Free and Reduced less than 33%

17

82

142

School Location

Suburban

Total

School Size

Socioeconomic Status

43

50

Research Question 1
Is there a difference between rural and urban mathematics achievement in 8th
grade students in Virginia as indicated by the Virginia Standards of Learning
assessments?
From Research Question 1, the following hypotheses were developed and tested:
Ho11: There is no difference in mean SOL scores for 8th grade mathematics
between rural and urban students in Virginia.
Ho12: There is no difference in mean SOL scores for 8th grade mathematics
between rural, urban, and suburban schools.
An independent samples t test was conducted to evaluate whether mean eighth
grade mathematics SOL scores differ between rural and urban schools in Virginia.
Eighth grade mathematics SOL scores was the test variable and the grouping variable
was school location, rural and urban. The test was not significant, t(178) = .43, p = .67.
Students in rural schools (M=77.74, SD = 10.27) tended to score about the same as those
in urban schools (M = 77.08, SD = 10.07). The 95% confidence interval for the
difference in means was -2.39 to 3.71. A very small effect size was reflected (d = .06).
A one-way analysis of variance (ANOVA) was conducted to evaluate the
relationship between school location and eighth grade mathematics SOL scores. The
independent variable, school location, included three levels: rural, urban, and suburban.
The dependent variable was the mean 8th grade SOL score. The ANOVA was
significant, F(2,291) = 13.93, p <.01. The strength of the relationship between 8th grade
math score and school location, as assessed by η², (η² = .09), was moderately strong, with
school location accounting for 9% of the variance of the dependent variable.
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Because the overall F test was significant, post hoc multiple comparisons were
conducted to evaluate pairwise differences among the means of the three groups. The
test of homogeneity of variance was not significant, p = .77; therefore, Tukey was used.
There was a significant difference in the means between suburban and rural schools
(p <.01) and between suburban and urban schools (p <.001), but no significant
differences between rural and urban schools (p = .91). The suburban schools showed a
higher mean 8th grade SOL mathematics score in comparison to rural and urban schools.
The 95% confidence intervals for the pairwise differences, as well as, the means and
standard deviations for the three school locations, are reported in Table 2. Figure 1
shows the distributions for the three groups.

Table 2
Comparison of 8th Grade Mathematics SOL scores by School Location with 95%
Confidence Intervals
School
Location
N
Mean
SD
Rural
Urban

Rural

107

77.74

10.27

Urban

73

77.08

10.07

-4.34 to 3.02

114

83.93

10.37

2.89 to 9.49

Suburban

52

3.21 to 10.50

120

100

80

8th Math Score

60
127
28
29

40

95
238

20
N=

107

73

114

Rural

Urban

Suburban

Locale Code

Figure 1. Mean 8th Grade Mathematics SOL Scores by School Location

Research Question 2
Is there a difference between 8th grade mathematics SOL scores in schools with
high or low free and reduced lunch populations?
From Research Question 2, the following hypothesis was developed and tested:
Ho2: There is no difference in the mean 8th grade mathematics SOL score
between schools with high or low free and reduced lunch populations, based on a
33% state average for Virginia for percentage of students receiving free or
reduced price lunch.
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An independent samples t test was conducted to evaluate whether mean eighth
grade mathematics SOL scores differ in school with high (greater than 33%) or low(less
than 33%) percentage of students receiving free or reduced price lunch. Mean eighth
grade mathematics SOL scores was the test variable and the grouping variable was high
or low free or reduced price lunch percentage. The test was significant, t(292) = -11.39,
p<.001. Schools with free or reduced lunch populations greater than the state average of
33% (M = 74.25, SD = 10.08) on average scored lower than schools with free or reduced
lunch populations of less than 33% (M = 86.11, SD = 7.48). The 95% confidence
interval for the difference in means ranged from 13.91 to 9.81. The eta square index (η²
= .31) indicated that 31% of the variance in 8th grade mathematics SOL scores was
accounted for by the percentage of free and reduced price lunch students. Table 3 shows a
comparison of 8th grade mathematics SOL scores by percentage of students receiving free
or reduced price lunch. Figure 2 shows the distributions of the two groups.
Table 3
Comparison of 8th Grade Mathematics SOL Scores by Percentage of Students
Receiving Free or Reduced Price Lunch
Free or Reduced
Lunch Percentage

N

M

SD

Greater than 33%

152

74.25

10.08

Less than 33%

142

86.11

7.48

54

t

11.39

p

<.001

120

100

80

140
92

8th Math Score

60
29
28

40

95
238

20
N=

152

142

% F/R > 33%

% F/R < 33%

Free/Reduced

Figure 2. Mean 8th Grade Mathematics SOL Scores by Percentage of Free or
Reduced Price Lunch

Research Question 3
Is there a relationship between school size and 8th grade mathematics SOL scores?
From Research Question 3, the following hypotheses were developed and tested:
Ho31: There is no difference between school size and 8th grade mathematics SOL
scores in Virginia.
Ho32: There is no difference between 8th grade mathematics SOL scores and
school size by location.
Ho33: There is no difference between 8th grade mathematics SOL scores in large
or small rural schools.
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Ho34: There is no difference between 8th grade mathematics SOL scores in large
or small urban schools.
Ho35: There is no difference between 8th grade mathematics SOL scores in large
or small suburban schools.
An independent samples t test was conducted to evaluate whether mean eighth
grade mathematics SOL scores differ in large (population greater than 750 students) or
small (population less than 750 students) schools. Mean eighth grade mathematics SOL
scores was the test variable and the grouping variable was school size, large or small. The
test was significant, t(262) = 5.47, p <.001. Schools with populations greater than 750
students (M = 82.95, SD = 9.55) tended to score higher than schools with populations of
less than 750 students (M = 76.32, SD = 10.94). The 95% confidence interval for the
difference in means ranged from 4.24 to 9.01. The eta square index (η² = .09) indicated
that 9% of the variance in 8th grade mathematics scores was accounted for by school size.
Counter to what was expected, large schools tended to have higher mean eighth grade
mathematics SOL scores than small schools. Table 4 shows a comparison of 8th grade
mathematics SOL scores by school size. Figure 3 shows the distribution of the two
groups.
Table 4
Comparison of 8th Grade Mathematics SOL Scores by School Size
School Size

N

M

SD

t

p

Greater than 750

162

82.95

9.55

5.47

<.001

Less than 750

132

76.32

10.94

56

120

100

80

8th Math Score

60

237
28

29

40

95
238

20
N=

162

132

School Greater than

School Less than 750

Size Code

Figure 3. Mean 8th Grade Mathematics SOL Scores by School Size

A two-way analysis of variance (ANOVA) was conducted to evaluate the
relationship between school location and school size on 8th grade mathematics SOL
scores. The means and standard deviations for 8th grade math scores as a function of the
two factors are presented in Table 5. The ANOVA indicated no significant interaction
between school location and school size, F(2,288) = .55, p = .58, partial η² = .004, but
significant effects for school location, F(2,288) = 7.46, p = .001, partial η² = .05, and
school size, F(1,288) = 21.19, p<.01, partial η² = .07.
Follow-up analyses were conducted to study the main effect for school location.
The follow up tests using Dunnett’s C consisted of pairwise comparisons among the three
school locations. The results of the analysis indicated that suburban schools had higher
mean 8th grade mathematics SOL scores than either the rural or urban schools (p <.001).

57

There was no significant difference between rural and urban 8th grade mathematics SOL
scores (p = .90).

Table 5
Means and Standard Deviations for 8th Grade SOL Mathematics Scores

Locale Code

School Size

N

M

SD

Rural

Greater than 750
Less than 750

33
74

80.85
76.35

10.51
9.92

Urban

Greater than 750
Less than 750

47
26

79.03
73.55

9.68
9.97

Suburban

Greater than 750
Less than 750

82
32

86.04
78.51

8.01
13.50

The data file was split for separate analysis based on school size. A two-way
analysis of variance (ANOVA) was conducted to examine the relationship further
between school size and location on 8th grade SOL mathematics scores. When looking at
large schools (greater than 750), the ANOVA was significant, F(2,159) = 10.08, p<.001,
partial η² = .11. When looking at smaller schools (less than 750), the ANOVA was not
significant, F(2,129) = 1.49, p = .23, partial η² = .02. Table 6 shows the mean changes in
8th grade mathematics SOL scores split by school size and location. Figure 4 shows the
distribution of each of the six groups.
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Table 6
Mean 8th Grade Mathematics SOL Scores by School Size and Location
School Location by Size

M

SD

Greater than 750 (Total)

81.97

.76

Rural
Urban
Suburban

80.85
79.03
86.05

1.58
1.32
1.00

76.14

1.05

76.35
73.55
78.51

1.27
2.14
1.93

Less than 750 (Total)
Rural
Urban
Suburban
120

100

80

8th Math Score

60

Locale Code
28

29

Rural
40

95
238

20

Urban
Suburban

N=

33

47

82

School Greater than

74

26

32

School Less than 750

Size Code
Figure 4. Comparison of 8th Grade Mathematics SOL Scores by School Size and
Location

59

A one-way analysis of variance (ANOVA) was conducted to evaluate the
relationship between 8th grade mathematics SOL scores and school location by size. The
independent variable, school location by size, included six levels: Rural greater than 750,
Rural less than 750, Urban greater than 750, Urban less than 750, Suburban greater than
750, and Suburban less than 750. The dependent variable was the mean 8th grade
mathematics SOL score. The ANOVA was significant, F(5,288) = 10.53, p<.01. The
strength of the relationship between 8th grade mathematics SOL score and school location
by size, as indicated by η², (η²= .16) was strong, with location by size accounting for 16%
of the variance of the dependent variable.
Post hoc multiple comparisons were conducted to evaluate differences among the
means using Dunnett’s C. There was a significant difference in the means between large
and small suburban schools (p = .003) but no difference between large and small rural
schools (p = .65) or large and small urban schools (p = .26). Significant differences were
found between large suburban schools and all other groups (p < .05).

Research Question 4
Is there a difference between the percentage of students receiving free or reduced
price meals between rural, urban, and suburban schools?
From Research Question 4, the following hypotheses were developed and tested:
Ho41: There is no difference between the percentage of students receiving free or
reduced price meals in rural, urban or suburban schools.
Ho42: There is no difference in 8th grade mathematics SOL scores between rural,
urban or suburban schools based on percentage of free or reduced lunch students.
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A one-way analysis of variance (ANOVA) was conducted to evaluate the
relationship between school location and percentage of students receiving free or reduced
price lunch. The independent variable, school location, included three levels, rural,
urban, and suburban. The dependent variable was percentage of students receiving free
or reduced price lunch. The ANOVA was significant, F(2,291) = 39.85, p <.01. The
strength of the relationship between school location and percentage of students receiving
free or reduced price lunch, was indicated by partial η² was strong (η²= .22), with school
location accounting for 22% of the variance of the dependent variable.
Post hoc multiple comparisons were conducted to evaluate pairwise differences
among the means using Dunnett’s C. Significant differences were found among all pairs,
rural and urban (p <.001), rural and suburban (p <.001), and urban and suburban
(p <.001). Table 7 shows a comparison of percentage of free or reduced price students by
school location. Figure 5 shows the distribution of the three groups.

Table 7
Comparison of Percentage of Free or Reduced Price Lunch Students by School Location
School Location

N

M

SD

Rural
Urban
Suburban

107
73
114

38.04
50.55
25.62

18.72
20.35
17.79

61

120

100
212
238

80
280

% Free/Reduced Lunch

60

40

20

0
-20
N=

107

73

114

Rural

Urban

Suburban

Locale Code

Figure 5. Comparison of Percentage of Free or Reduced Price Lunch Students by
School Location
A two-way analysis of variance (ANOVA) was used to evaluate the effect of
school location and socioeconomic status (percentage of students receiving free or
reduced price lunch) on 8th grade mathematics SOL scores. The means and standard
deviations for 8th grade mathematics SOL scores as a function of these two factors are
presented in Table 8. The ANOVA indicated no significant interaction between school
location and percent free or reduced lunch, F(2,288) = 1.55, p = .21, partial η² = .01 and
no significant effect for school location, F(2,288) = 2.21, p = .11, partial η² = .02. The
effect of percent free or reduced lunch was significant, F(1,288) = 96.90, p <.001, η² =
.25, indicating that schools with a high percentage of free or reduced price lunch students
tended to have lower eighth grade mathematics SOL scores. Figure 6 shows the
distribution of the six groups.
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Table 8
Means and Standard Deviation for 8th Grade Mathematics SOL Scores by School
Location and Percentage of Students Receiving Free or Reduced Price Lunch

School Location

Percent Free or Reduced

N

M

SD

Rural

Greater than 33%
Less than 33%

64
43

74.17
83.04

9.66
8.82

Urban

Greater than 33%
Less than 33%

56
17

73.97
87.31

9.14
4.94

Suburban

Greater than 33%
Less than 33%

32
82

74.88
87.46

12.52
6.71

120

100

212

80
129
97

8th Math Score

60

Locale Code
Rural

40

95
238

Urban
Suburban

20
N=

64

56

32

% Free/Reduced Great

43

17

82

% Free/Reduced Less

Free/Reduced
Figure 6. 8th Grade Mathematics SOL Scores by School Location and Percentage Free
or Reduced Price Lunch
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Research Question 5
Is there a difference in school size in rural, urban, and suburban middle schools in
Virginia?
From Research Question 5, the following hypothesis was developed and tested:
Ho5: There is no difference in the number of students in rural, urban, and
suburban middle schools in Virginia.
The population consisted of 294 middle schools: 107 rural, 73 urban, and 114
suburban schools. Descriptive statistics were used to calculate the median school size for
each school location. Median school size for rural middle schools was found to be 555
students. Median urban middle school size was 908 students and median suburban
middle school size was 966 students. Figure 7 shows the median school size for the three
school locations.

Median School Size

Student Enrollment

1200
1000
800
600

Rural
Urban
Suburban

400
200
0
Rural

Urban

Suburban

School Location

Figure 7. Median School Size by School Location
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CHAPTER 5
FINDINGS, CONCLUSIONS, LIMITATIONS, AND RECOMMENDATIONS
The purpose of this study was to determine the relationship between school
location and 8th grade Standards of Learning assessment scores. Eighth grade SOL
scores from the 2003-2004 school year were used to compare mathematics achievement.
Using statistical procedures, comparisons were made between school location, school
size, and socioeconomic status. A summary of findings, conclusions, and
recommendations for further research and for practice follow.

Summary of the Study
The study compared the achievement of rural students to urban students on the 8th
grade mathematics Virginia Standards of Learning assessments in Virginia. The
variables of school size and socioeconomic status, as expressed by percentage of free or
reduced lunch populations, were also considered. The population consisted of 294
middle schools in Virginia. Data were gathered from the 2002-2003 school year. Several
t-tests for independent samples and analysis of variance were used to identify the
relationship between variables. The study showed no significant difference in 8th grade
mathematics SOL scores between rural and urban schools. When suburban schools were
included in the study, higher math scores were seen in suburban schools. The study
showed higher 8th grade mathematics SOL scores in schools with student populations
larger than 750 students when compared to schools with student populations less than
750. Schools with a percentage of free or reduced price lunch students higher than the
state average (33%) showed significantly lower 8th grade mathematics SOL scores than
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schools with a percentage of free or reduced price lunch students less than 33%,
regardless of school location.
The results of this study indicate that Virginia educators should consider the need
for policies and procedures that reflect the unique characteristics and challenges that face
rural schools. School improvement practices in Virginia’s public school systems will
continue to focus on higher standards and greater accountability.
Rural education is very important in Virginia, with more than one-third of its
public schools in rural areas. As in many states, Virginia requires all students to reach a
certain level of proficiency on state-mandated standards. Thus, student achievement has
become crucial to school performance. Differences in mathematics achievement, based
on NAEP assessments, have been reported between rural and urban schools in Virginia.
The review of literature documented how perceptions of rural schools and quality
of rural education have changed in recent years. Due to the benefits of small schools and
close community relationships, rural schools have been favorably compared to urban
schools, as evidenced by increasing test scores. Within this rural model, however,
variations among states exist. Rural students in Virginia have not reached the
achievement levels obtained by their urban peers.

Summary of Findings
The analysis focused on five research questions. Independent variables included
in this study were school location (rural, urban, and suburban), school size, and
socioeconomic status, expressed as percent free or reduced price lunch. The primary
dependent variable was average 8th grade mathematics SOL scores. The population
consisted of 294 middle schools in Virginia. Eighth grade mathematics SOL scores were
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obtained from the Virginia Department of Education as part of the 2003-2004 School
Report Card. The following reiterates each research question and provides a summary of
the findings related to it.

Research Question 1
Is there a difference between rural and urban mathematics achievement in 8th
grade students in Virginia, as indicated by the Virginia Standards of Learning
assessments?
The results indicate that there were no significant differences in the 2003-2004 8th
grade mathematics SOL scores between rural and urban schools. When suburban schools
were included in the analysis, suburban schools scored significantly higher (M = 83.93)
than rural schools (M = 77.74) or urban schools (M = 77.08) with a moderately strong
relationship (η² = .09).

Research Question 2
Is there a difference between 8th grade mathematics SOL scores in schools based
on percentage of free or reduced price lunch?
Using the state average for percentage of free or reduced price lunch (33%),
eighth grade mathematics SOL scores were analyzed based on the schools’ percentage of
free or reduced lunch students as greater than or less than 33%. The results indicate that
schools with free or reduced lunch percentages greater than 33% scored significantly
lower (M = 74.25) than schools with free or reduced lunch percentages less than the state
average (M = 86.11).
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Research Question 3
Is there a relationship between school size and 8th grade mathematics SOL scores?
The results indicated that there were significant differences in 8th grade
mathematics SOL scores between large and small schools. Within the 294 middle
schools in this study, larger schools (total population greater than 750) had higher 8th
grade mathematics SOL scores (M = 82.95) than schools with populations of less than
750 (M = 76.32).
When the effect of school location was added to the analysis, there was no
significant interaction between school location and school size. To further examine the
differences, post hoc tests were performed. Dunnett’s C was used to study pairwise
comparisons among the three school locations. The results indicated that suburban
schools had higher mean 8th grade mathematics SOL scores than rural or urban schools.
The data file was split for separate analysis based on school size. The results
indicated that in schools with populations larger than 750 students, suburban schools had
higher mean 8th grade mathematics SOL scores (M = 86.05) than larger schools in rural
or urban locations. No significant differences were found in schools with populations of
less than 750.
Further analysis of the data reviewed school location by size. Significant
differences were found between large and small suburban schools. Large suburban
schools (M = 86.05) had significantly higher 8th grade mathematics SOL scores than
suburban schools with less than 750 students (M = 78.51). No differences were found
between large and small rural schools or large and small urban schools.
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Research Question 4
Is there a difference between the percentage of students receiving free or reduced
price lunch between rural, urban, and suburban schools?
The results indicated that there were significant differences in the percentage of
free or reduced price lunch students by school location. Urban schools (M = 50.55) had a
higher percentage of free or reduced price lunch students than rural schools (M = 38.04)
or suburban schools (M = 25.62).

Research Question 5
Is there a difference in school size in rural, urban, and suburban middle schools in
Virginia?
The results indicate that rural middle schools tend to be smaller than urban or
suburban middle schools in Virginia. Median school size for rural middle schools was
555 students compared to 908 students for urban and 966 for suburban middle schools.

Discussion
This study focused on student achievement in rural, urban, and suburban schools.
Mean 8th grade mathematics SOL scores were compared using school location, school
size, and socioeconomic status.
Two hundred ninety-four middle schools in Virginia were studied to determine if
a relationship existed between school location and mathematics achievement. The study
showed no significant difference in 8th grade mathematics SOL scores between rural and
urban schools. The results seemed to indicate similarities between extremely rural and
extremely urban schools. When suburban schools were included in this study, higher 8th
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grade mathematics SOL scores were found in the suburban schools. Williams (2005)
suggested that classifying school location in three categories, rural, urban and suburban,
might be preferential to the use of two broader variables, urban and rural.
The study showed a significant difference in 8th grade mathematics SOL scores in
schools based on school size. Middle schools in Virginia with student populations larger
than 750 students had significantly higher mean 8th grade mathematics SOL scores than
schools with fewer than 750 students. These results may indicate the benefits of the
school-within-a-school initiative seen in larger schools. The benefits typically reported
for larger schools include an expanded curriculum, greater instructional resources and
better facilities. The results of this study seemed to indicate that these benefits were
present and effective in middle schools in Virginia. The issue of school size presented
confounding information regarding best practices for school districts and educators.
While studies prescribe that “smaller is better,” the national consolidation trend continued
to create large schools.
The study showed that urban schools had a higher percentage of free or reduced
price lunch students when compared to rural or suburban schools in Virginia. These
results could reflect changes in residential patterns in Virginia. Truscott and Truscott
(2005) reported that recent movements by the middle class were either further away from
cities or back into urban areas. This same trend may be evident in Virginia. Rural
communities had an increase in residential areas, resulting as a movement of the middle
class from the city to the country. In turn, this movement caused an increase in the
socioeconomic status in rural areas, resulting in a decreased percentage of students
eligible for free or reduced lunch in rural schools. Similarly, urban areas became
increasing poorer with the movement of many middle class citizens out of the cities. This
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led to an increase in the percentage of students eligible for free or reduced lunch
programs in urban areas.
This study showed that, regardless of location, schools with higher percentages of
students eligible for free or reduced lunch programs had significantly lower mean 8th
grade mathematics SOL scores than schools with lower percentages. This could be
reflective of students from poorer homes going to school less prepared to learn and with
fewer pre-school learning experiences. It could also be reflective of less favorable
attitudes toward education in many poorer, uneducated families.
The study shows that rural middle schools in Virginia tended to be smaller than
urban or suburban middle schools. These results are comparable with current research
regarding school size. It has been suggested that rural is synonymous with small.
However, the Rural School and Community Trust found that rural schools in Virginia
tended to be larger than in most states. While this study did find median rural school size
to be smaller than urban or suburban middle schools, a median school size of 555
students would not be considered small.
The study shows that similarities exist between rural and urban schools in terms
of academic achievement and socioeconomic status, as suggested by Truscott and
Truscott (2005). Problems of declining enrollments, increasing poverty, and increasing
demands of accountability will affect both rural and urban schools.
While it is noted that rural schools tend to be smaller, it is important to determine
whether it is size or being rural that is important. Throughout the research, there are two
recurring themes: (1) There is no ideal size for schools. (2) Small size does not
guarantee success – effective schools come in all sizes.
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Limitations
The Virginia Department of Education does not classify schools as rural or urban.
Therefore, school classifications were obtained from the National Center of Education
Statistics for use in this study. This study is also limited to School Report Card data from
the 2003-2004 school year.
In this study, mathematics achievement was analyzed in middle schools in
Virginia based on school location classification. Within each of these individual schools,
different levels of mathematics expertise and varying amounts of teaching experience
will be present in teachers. Each school had characteristics and resources unique to each
situation which might have affected mathematics achievement.
Subsidized meal rate (percentage of free or reduced price lunch) is a common
measure of student poverty in education research. This value has limitations due to
conditions unrelated to actual poverty levels such as willingness of parents to apply for
meal programs and procedures that schools use to secure applications.
This study was limited to middle schools in Virginia. Any conclusion regarding
student achievement or school sizes were limited to the population and might not be
reflective of elementary or secondary schools in Virginia.

Conclusions
Based on the study the following conclusions can be drawn:
1. Student achievement is affected by school location. While there were no
differences found between rural and urban student achievement on the 8th grade
mathematics SOL assessment, students in suburban schools in Virginia did score
higher on the same assessment.
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2. Student achievement is affected by school size. Schools with populations larger
than 750 students had higher 8th grade mathematics SOL scores than schools with
populations less than 750 students.
3. Student achievement is affected by socioeconomic status, regardless of school
location. Schools with a percentage of free or reduced price lunch students higher
than the average for Virginia (33%) had significantly lower 8th grade mathematics
SOL scores than schools with less than 33% of students receiving free or reduced
price lunch.
4. Student achievement is affected by school size within school location. While
there was no difference between large and small rural schools or between large
and small urban schools, there were differences in 8th grade mathematics SOL
scores between large and small suburban schools, with large (greater than 750
students) suburban schools scoring significantly higher than smaller (less than 750
students) schools.

Recommendations for Practice
School improvement practices in Virginia’s public school systems will continue
to focus on higher standards and greater accountability. As a result of this study, Virginia
educators need to establish policies and procedures that reflect the unique characteristics
and challenges that face rural schools. School leaders should focus on the significance of
curriculum in meeting the needs of students, whether those students are in rural, urban, or
suburban schools. Virginia ranks 9th in the nation, in terms of the number of students
enrolled in rural schools. The importance of the rural population on education in Virginia
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as a whole is great. The impact of the No Child Left Behind legislation on rural schools
increases the urgency of policy and procedural changes.
With the current trend toward school consolidation, educators in Virginia need to
continue to study the implications of school size on student achievement. Particular
attention should be paid to schools with high poverty rates because research supports the
idea that smaller schools can have a positive impact of student achievement for low
socioeconomic status students. Regardless of size or setting, educators need to develop a
better understanding of the circumstances in which children live before we can
effectively address their academic needs.

Recommendations for Further Research
Research should be continued regarding school size and academic achievement in
Virginia’s public schools. Given that research strongly favors small schools, further
research is warranted to determine the relationship between school size and student
achievement at all schools and in all content areas in Virginia’s public schools. The fact
that higher 8th grade mathematics SOL scores were found in larger middle schools needs
further investigation.
Teaching experience and expertise in content areas are variables of teacher quality
that affect student achievement. The impact of teacher quality in rural schools and its
affect on student achievement in Virginia’s public schools should be studied.
The role of the family and parental involvement is of great importance at all levels
of education. Broomhall (1993) states that family is the most influential factor in terms
of how an individual performs in school. In addition, the social condition is a strong
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predictor of student success. Further studies should be conducted to evaluate the role of
the family in rural education in Virginia.

Reflections
“Common people, good people, love of land, men without
shirts, kids without shoes, women without makeup, people
without a care in the world, small churches, not much traffic
on dusty, back roads.” (Herzog, M. & Pittman, R., 2002, p. 11)
The above quote was a student’s response to a survey question: What do you
think of when you hear the word rural? This study has allowed a closer look at the issue
surrounding the quality of rural education. The unique qualities and characteristics that
make rural communities special can also make rural schools great. It is hoped that one
day, should someone ask this student to define the word rural again, included in the list of
characteristics will be “great schools”.
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Appendix A: Institutional Review Board Certificate

CITI Course in The Protection of Human Research Subjects
Monday, August 29, 2005
CITI Course Completion Record
for Janet Lester
To whom it may concern:
On 8/29/2005, Janet Lester (username=zjsl9; Employee Number=) completed all CITI
Program requirements for the Basic CITI Course in The Protection of Human Research
Subjects.

Learner Institution: East Tennessee State University
Learner Group: Group 4.
Learner Group Description: Social and Behavioral Research Investigators and Key
Personnel who ARE affiliated with the VA or who are conducting work at the VA.
Contact Information:
Gender: Female
Department:
Which course do you plan to take?: Social & Behavioral Investigator Course Only
Role in human subjects research: Principal Investigator
Mailing Address:
13088 Prices Bridge Road
Glade Spring
VA
24340
USA
Email: janetl@wcs.k12.va.us
Office Phone: 276-739-4100
Home Phone: 276-429-2396
The Required Modules for Group 4. are:

Date completed

Introduction

08/29/05
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History and Ethical Principles - SBR

08/29/05

Defining Research with Human Subjects - SBR

08/29/05

The Regulations and The Social and Behavioral Sciences - SBR

08/29/05

Assessing Risk in Social and Behavioral Sciences - SBR

08/29/05

Informed Consent - SBR

08/29/05

Privacy and Confidentiality - SBR

08/29/05

Internet Research - SBR

08/29/05

Basic Institutional Review Board (IRB) Regulations and Review
Process

08/29/05

Group Harms:Research With Culturally or Medically Vulnerable
Groups

08/29/05

Human Subjects Research at the VA

08/29/05

HIPAA and Human Subjects Research

08/29/05

Conflicts of Interest in Research Involving Human Subjects

08/29/05

Good Research Practices for Protection of Human Subjects, Module 3:
Good Clinical Practice and VA Research

08/29/05

Good Research Practices for Protection of Human Subjects, Module 5:
Monitoring Subject Safety

08/29/05

Good Research Practices for Protection of Human Subjects, Module 6:
Records and Reports

08/29/05

Good Research Practices for Protection of Human Subjects, Module 7:
Managing Investigational Products

08/29/05

Good Research Practices for Protection of Human Subjects, Module 8:
Patient Privacy and Confidentiality

08/29/05

East Tennessee State University

08/29/05

Additional optional modules completed:

Date completed

For this Completion Report to be valid, the learner listed above must be affiliated with
a CITI participating institution. Falsified information and unauthorized use of the
CITI course site is unethical, and may be considered scientific misconduct by your
institution.
Paul Braunschweiger Ph.D.
Professor, University of Miami
Director Office of Research Education
CITI Course Coordinator
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Appendix B:
SCHOOL NAME
Parksley Middle
Central Middle
Mary N. Smith Middle
Leslie Walton Middle
Jackson Burley Middle
Joseph Henley Middle
Jack Jouett Middle
Mortimer Sutherland Middle
Clifton Middle
Amelia County Middle
Monelison Middle
Amherst Middle
Appomattox Middle
Jefferson Middle
Swanson Middle
Williamsburg Middle
Kenmore Middle
Gunston Middle
Stuarts Draft Middle
S. Gordon Stewart Middle
Beverly Manor Middle
Bedford Middle
Staunton River Middle
Forest Middle
Central Academy Middle
Read Mountain Middle
Hurley Middle
Riverview Elem/Middle
Twin Valley Elem/Middle
Buckingham Co. Middle
Brookville Middle
Rustburg Middle
Caroline Middle
Central Middle
Midlothian Middle
Matoaca Middle
Chester Middle
Swift Creek Middle

Raw Data Matrix

8TH GRADE
MATH SCORE
71.6312
69.4118
79.6875
77.2512
87.4016
86.2222
85.5670
89.7196
82.8283
77.5510
78.3550
76.4706
86.5497
79.6680
90.7749
89.9371
79.5745
68.0233
77.2727
77.2894
71.1027
69.1450
80.4795
88.5714
80.0000
84.5560
57.4074
48.2014
47.9452
64.4068
87.6364
76.6520
68.5185
76.9608
97.0149
72.9469
92.2449
83

SCHOOL LOCATION
Rural, Outside
Rural, Outside
Rural, Outside
Rural, Inside
Mid-Size City
Rural, Inside
Rural, Inside
Urban Fringe, Mid-Size City
Rural, Outside
Rural, Inside
Urban Fringe, Mid-Size City
Rural, Inside
Rural, Inside
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Small Town
Rural, Outside
Rural, Outside
Urban Fringe, Mid-Size City
Rural, Inside
Rural, Inside
Rural, Inside
Urban Fringe, Mid-Size City
Rural, Outside
Rural, Outside
Rural, Outside
Rural, Outside
Urban Fringe, Mid-Size City
Rural, Inside
Rural, Inside
Rural, Outside
Urban Fringe, Mid-Size City
Rural, Inside
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City

Carver Middle
Perrymont Middle
Manchester Middle
Bailey Bridge Middle
Falling Creek Middle
Providence Middle
Salem Church Middle
Robious Middle
Johnson-Williams Middle
Culpeper Middle
Floyd T. Binns Middle
Dinwiddie Co. Middle
Herndon Middle
Rocky Run Middle
Hughes Middle
Franklin Middle
Jackson Middle
Lanier Middle
Irving Middle
Poe Middle
Thoreau Middle
Longfellow Middle
Twain Middle
Glasgow Middle
Cooper Middle
Sandburg Middle
Frost Middle
Holmes Middle
Whitman Middle
Kilmer Middle
Key Middle
Stone Middle
Carson Middle
Liberty Middle
Marshall Middle
Cedar Lee Middle
Warrenton Middle
WCTaylor Middle
Fluvanna Middle
James Wood Middle
Frederick Co. Middle
Robert E. Aylor Middle
Page Middle
Peasley Middle

95.5912
83.6957
60.5634
86.7925
89.6739
83.7580
82.9582
87.0044
93.0851
88.8889
87.2093
86.6221
72.3577
84.0461
96.9309
80.3493
96.4143
83.6735
90.9502
91.8004
80.1008
97.1292
95.6439
79.1513
76.8328
97.0402
79.9655
95.0000
80.0000
81.6701
93.0180
85.4875
92.0128
96.3303
88.3607
79.1667
78.5714
87.3239
84.2975
75.2650
89.3733
80.5344
81.1802
84.3902
84

Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Rural, Inside
Rural, Outside
Small Town
Urban Fringe, Mid-Size City
Urban Fringe, Large City
Urban Fringe, Large City
Mid-Size City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Rural, Inside
Urban Fringe, Large City
Rural, Inside
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Mid-Size City
Mid-Size City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City

Goochland Middle
William Monroe Middle
Edward Wyatt Middle
Halifax Co. Middle
Chickahominy Middle
Stonewall Jackson Middle
Liberty Middle
Oak Knoll Middle
Short Pump Middle
Rolfe Middle
L. Doug Wilder Middle
Pocahontas Middle
Mt. Vernon Middle
Moody Middle
Brookland Middle
Fairfield Middle
Tuckahoe Middle
Byrd Middle
Axton Middle
Bassett Middle
Carver Middle
Drewry Mason Middle
Smithfield Middle
Windsor Middle
King George Middle
Hamilton Holmes Middle
Lancaster Middle
Pennington Middle
Jonesville Middle
Lupton Simpson Middle
Seneca Ridge Middle
Farmwell Station Middle
Harper Park Middle
Sterling Middle
Blue Ridge Middle
Eagle Rock Middle
River Bend Middle
Louisa County Middle
Lunenberg Middle
Wetsel Middle
Thomas Hunter Middle
Park View Middle
Bluestone Middle
St. Clare Walker Middle

94.9296
100.0000
66.8122
65.8537
80.8564
89.9756
90.4545
85.4922
92.3754
89.5879
62.0915
71.8519
92.9078
37.8378
80.9353
70.6601
65.9740
89.9457
91.1429
80.8824
89.5604
90.1235
77.2727
91.2234
81.7568
73.4615
84.5588
83.0645
78.9855
55.4455
86.3946
86.8966
90.4872
85.9281
73.8351
99.4595
94.3662
85.7143
84.1317
72.7273
94.6309
78.5714
76.7956
83.4197
85

Rural, Inside
Rural, Inside
Rural, Outside
Small Town
Rural, Inside
Urban Fringe, Mid-Size City
Rural, Inside
Rural, Inside
Rural, Inside
Rural, Inside
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Rural, Outside
Rural, Outside
Rural, Outside
Rural, Outside
Urban Fringe, Large City
Rural, Inside
Rural, Outside
Rural, Inside
Rural, Outside
Rural, Outside
Rural, Outside
Rural, Inside
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Rural, Inside
Urban Fringe, Large City
Rural, Inside
Rural, Outside
Rural, Outside
Rural, Inside
Rural, Outside
Rural, Outside
Rural, Outside

Shawsville Middle
Christiansburg Middle
Blacksburg Middle
Auburn Middle
Nelson Middle
New Kent Middle
Northampton Middle
Northumberland Middle
Nottoway Middle
Prospect Heights Middle
Gretna Middle
Dan River Middle
Tunstall Middle
Chatham Middle
Prince Edward Middle
Herbert Saunders Middle
Stonewall Middle
Marsteller Middle
Parkside Middle
Graham Park Middle
Fred Lynn Middle
Woodbridge Middle
Rippon Middle
Mills Goodwin Middle
Lake Ridge Middle
Stuart Beville Middle
Louise Benton Middle
Bull Run Middle
Pulaski Middle
Dublin Middle
Hidden Valley Middle
William Byrd Middle
Cave Spring Middle
Northside Middle
Maury River Middle
Rockbridge Middle
Montevideo Middle
Wilbur Pence Middle
Elkton Middle
Hillyard Middle
Mechlenburg Middle
North Fork Middle
Signal Knob Middle
Northwood Middle

83.6538
51.7647
68.1159
75.2412
65.8537
73.0061
75.5000
66.2983
77.6000
81.3765
82.5397
58.8235
72.0000
72.5888
61.8280
82.4742
88.4712
78.1879
88.4521
88.8594
82.9016
74.0831
86.3222
75.6684
70.8333
87.5776
75.8355
90.9333
91.5459
77.6042
78.6458
94.1748
90.4918
90.2326
85.1711
75.1678
86.7647
88.1517
85.6618
80.7018
82.4219
91.9786
86.2595
85.3147
86

Rural, Inside
Mid-Size City
Mid-Size City
Rural, Inside
Rural, Inside
Rural, Inside
Rural, Outside
Rural, Outside
Rural, Outside
Small Town
Rural, Inside
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Rural, Inside
Small Town
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Rural, Inside
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Mid-Size City
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Small Town
Rural, Outside
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Urban Fringe, Mid-Size City
Small Town
Rural, Outside
Rural, Outside
Rural, Outside

Marion Middle
Chilhowie Middle
Southampton Middle
Battlefield Middle
John Wright Middle
Spotsylvania Middle
Thornburg Middle
Ni River Middle
Edward Drew Middle
Andrew Wright Middle
Stafford Middle
Benton Gayle Middle
HH Poole Middle
Rodney Thompson Middle
Luther Jackson Middle
Graham Middle
Tazewell Middle
Richlands Middle
Warren County Middle
Damascus Middle
Wallace Middle
Glade Middle
EBStanley Middle
Montross Middle
LFAddington Middle
Coeburn Middle
Powell Valley Middle
Ft. Chiswell Middle
Rural Retreat Middle
Scott Memorial Middle
Yorktown Middle
Tabb Middle
George Washington Middle
Francis Hammond Middle
Virginia Middle
Parry McCluer Middle
Buford Middle
Colonial Heights Middle
Edwin Gibson Middle
O Trent Bonner Middle
Westwood Middle
Walker Grant Middle
Jefferson Davis Middle
Benjamin Syms Middle

68.6047
72.7273
87.7551
68.0328
75.2066
74.8918
72.5000
67.7165
81.0714
83.1502
89.0071
84.3750
87.0370
92.7224
84.3137
78.8732
65.9864
64.0244
64.2157
98.0392
87.5000
74.3421
73.9496
72.6563
81.2121
79.7101
67.0330
80.1587
80.1653
72.7273
73.4513
87.1287
91.0864
77.3234
81.0742
76.0417
82.2785
60.9319
75.9825
85.7988
78.2609
68.3871
100.0000
85.3470
87

Small Town
Rural, Outside
Rural, Outside
Urban Fringe, Large City
Rural, Inside
Rural, Inside
Rural, Inside
Rural, Inside
Rural, Inside
Rural, Inside
Rural, Inside
Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Rural, Inside
Small Town
Small Town
Small Town
Urban Fringe, Large City
Rural, Inside
Rural, Inside
Rural, Inside
Urban Fringe, Mid-Size City
Rural, Outside
Small Town
Rural, Outside
Rural, Outside
Rural, Outside
Rural, Outside
Small Town
Urban Fringe, Large City
Urban Fringe, Large City
Mid-Size City
Mid-Size City
Urban Fringe, Mid-Size City
Small Town
Mid-Size City
Urban Fringe, Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Urban Fringe, Large City
Mid-Size City
Mid-Size City

Thomas Eaton Middle
C Alton Lindsay Middle
C Verson Spratley Middle
Thomas Harrison Middle
Carter Woodson Middle
Sandusky Middle
Linkhorne Middle
Martinsville Middle
JMDozier Middle
Huntington Middle
Reservoir Middle
Ether Gildersleeve Middle
Homer Hines Middle
Crittenden Middle
Mary Passage Middle
Blair Middle
Ruffner Middle
Lafayette Wynona Middle
Northside Middle
Norview Middle
Rosemont Middle
Azalea Middle
Lake Taylor Middle
Peabody Middle
Hunt-Mapp Middle
William E. Waters Middle
Churchland Middle
Cradock Middle
Albert Hill Middle
Binford Middle
Onslow Minnis Middle
Henderson Middle
Thomas Boushall Middle
Mosby Middle
Elkhardt Middle
Fred Thompson Middle
Chandler Middle
Lucille Brown Middle
Woodrow Wilson Middle
Breckenridge Middle
Stonewall Jackson Middle
William Ruffner Middle
James Madison Middle
Shelburne Middle

91.0714
86.5854
78.5441
76.8489
76.2611
67.5676
69.0909
75.2336
67.5926
72.1448
64.6048
69.9422
89.2202
71.6080
67.7340
71.8750
81.1594
66.7910
74.7036
78.8820
75.1613
75.8197
88.6364
56.7669
35.2941
60.0000
70.1550
58.7879
59.0604
68.8525
81.1429
73.6264
81.2500
61.2022
89.5349
76.2590
90.1316
52.1008
78.1250
70.3226
66.8966
59.2308
65.6627
82.2695
88

Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Urban Fringe, Mid-Size City
Mid-Size City
Mid-Size City
Small Town
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Urban Fringe, Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Mid-Size City
Small Town

JFKennedy Middle
John Yeatts Middle
Forest Glen Middle
Kings Fork Middle
Salem Middle
Virginia Beach Middle
Great Neck Middle
Plaza Middle
Kempsville Middle
Bayside Middle
Lynn Haven Middle
Princes Anne Middle
Brandon Middle
Landstown Middle
Larkspur Middle
Corp. Landing Middle
James Blair Middle
Berkeley Middle
Toano Middle
Daniel Morgan Middle
Joseph King Middle
Oscar Smith Middle
Hickory Middle
Crestwood Middle
Great Bridge Middle
Deep Creek Middle
Indian River Middle
West. Branch Middle
Hugo Owens Middle
Greenbrier Middle
Joliff Middle
Lylburn Downing Middle
Andrew Lewis Middle
Poquoson Middle
Grace Metz Middle
Manasas Park Middle

73.7374
70.8333
82.1293
78.2051
65.4088
91.5294
86.0714
92.9730
85.0254
88.8889
78.1553
88.7689
84.2402
84.6939
89.6154
79.4393
81.4503
76.4444
88.3895
79.7048
72.2008
81.8182
74.9226
93.9446
86.2500
95.0515
82.4468
80.7692
90.6336
90.2367
93.2692
88.8412
92.7273
93.6364
90.1288
80.1115
91.7391
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Urban Fringe, Large City
Urban Fringe, Large City
Urban Fringe, Large City
Rural, Inside
Large City
Large City
Large City
Large City
Large City
Large City
Large City
Large City
Large City
Large City
Large City
Large City
Urban Fringe, Large City
Urban Fringe, Large City
Rural, Inside
Mid-Size City
Small Town
Urban Fringe, Large City
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Appendix C:
Common Core of Data (CCD) Locale Code Methodology
Locale Code is a variable that NCES has created for general description, sampling, and
other statistical purposes. It is based upon the location of school buildings, and in some
cases may not reflect the entire attendance area or residences of enrolled students. The
designation of each school’s "locale" is based on its geographic location and population
attributes such as density.
School locale codes are coded by Census from school addresses in CCD files. The
classifications are:
1 = Large City: A central city of a Core Based Statistical Area (CBSA) or
Consolidated Statistical Area (CSA), with the city having a population greater
than or equal to 250,000.
2 = Mid-size City: A central city of a CBSA or CSA, with the city having a population
less than 250,000.
3 = Urban Fringe of a Large City: Any incorporated place, Census designated place,
or non-place territory within a CBSA or CSA of a Large City and defined as urban
by the Census Bureau.
4 = Urban Fringe of a Mid-size City: Any incorporated place, Census designated
place, or non-place territory within a CBSA or CSA of a Mid-size City and defined
as urban by the Census Bureau.
5 = Large Town: An incorporated place or Census designated place with a
population greater than or equal to 25,000 and located outside a CBSA or CSA.
6 = Small Town: An incorporated place or Census designated place with population
less than 25,000 and greater than or equal to 2,500 and located outside a CBSA
or CSA.
7 = Rural, outside CBSA: Any incorporated place, Census designated place, or nonplace
territory not within a CBSA or CSA of a Large or Mid-size City and defined
as rural by the Census Bureau.
8 = Rural, inside CBSA: Any incorporated place, Census designated place, or nonplace
territory within a CBSA or CSA of a Large or Mid-size City and defined as
rural by the Census Bureau.
Why Did Schools Change?
Starting with the 2002-03 CCD file, the methodology was updated to incorporate 2000
Census population and geography information (e.g. using CSA/CBSA geographical
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entities instead of MSA entities). Prior to 2002-03 locale codes were assigned on the
basis of information from the 1990 Census. Changes in the U.S. population from 1990 to
2000 affected the locale code assignments. Some schools that had been assigned a rural
locale code in 2001-02 were no longer rural; other schools became rural in 2002-03
although they had not been rural before.
The 2002-03 locale code assignment program was unchanged from prior years. It
substituted the concept of a “Core Statistical Area/Core Based Statistical Area” for the
earlier concept of a “Metropolitan Statistical Area” because the 2000 Census data used
the CSA/CBSA. The existing locale code program also used more current (2000) data
about the U.S. population than had been available in the past.
How Are Locale Codes Assigned?
Locale Codes were assigned based on the classification of the place in which each school
is located. First, the CCD file was checked for the existence of location addresses.
Records where the location address was missing were coded based upon the mailing
address. The addresses were then extracted and run through a program to match them to
Census TIGER® files. This match process produced geographic information that was
used in the two methodologies that determines the locale code.
State coordinators were given the option of providing an INOUT flag to indicate whether
a school is located inside or outside the city or town (incorporated place) limits. Not all
states added INOUT flags. These flags were provided for schools that could not be
matched to the block level to improve the accuracy of the geographic information that
resulted from the Census TIGER® file match program. The complete methodology for
schools not matched to the block level is considered the “old” methodology and is
described in more detail following the “new” methodology description below.
Addresses that could be matched to a Census block could be coded with 100 percent
accuracy. These cases are marked with a new imputation flag of "W". The remaining
addresses could not be assigned Census block information, and, thus, their associated
locale codes had to be calculated using the old methodology. Those cases are marked
with an old imputation flag of "O".
New Methodology Schools
Schools that could be matched to the Census block level were assigned locale codes
through the steps described below
.
1. Each address was checked for level of coding. Addresses that could not be coded to the
block level were separated out for application of the old methodology.
2. The remaining addresses were checked for an incorporated place code.
3. If the unit had an incorporated place code the address was matched to a list of principal
cities of metropolitan areas. Addresses that matched this list were, determined to be
situated in, and therefore assumed to primarily serve, a principal city of a metropolitan
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area. The 2000 Census population of the city was then used to determine whether the unit
was assigned a locale of "1" or "2."
4. At this point the remaining addresses were checked to determine if they were situated
in a metropolitan area. Those units that were in a metropolitan area were then checked for
urban/rural character. Units, which were determined to be rural, were assigned a locale
code of "8." The remaining units were then assigned a locale code of "3" or "4"
depending upon the population of the principal city of the metropolitan area in which
they were situated.
5. All remaining units, i.e. those in an incorporated place that were not in a metropolitan
area, were then matched with the population of that place. Units located in cities with a
population of 25,000 or greater were assigned a code of "5." Units located in cities whose
populations fell between 2,500 and 24,999 were assigned a code of "6."
6. Remaining units were coded as "7."
Old Methodology Schools
The units that could not be matched to the Census block level were coded using the old
methodology. The old methodology worked as follows:
1. Units were checked for an incorporated place code. Those that matched the principal
city code of a metropolitan area were coded as "1" or "2" depending upon the population
of the city.
2. Units were then checked for metropolitan area status. Those units which were
determined to be inside of a Metropolitan Area (MA) with an urban status were coded as
"3" or "4" depending upon the population of the MA. Units within an MA with a rural
status were coded as "8."
3. The remaining units that were situated in an incorporated place were then matched to
the populations of those places. Those whose populations were 25,000 or greater were
assigned a code of "5." Those whose populations were between 2,500 and 24,999 were
assigned a code of "6." Units within a Metropolitan Statistical Area having a rural
characteristic were coded as "8."
4. Remaining units that had sufficient addresses were assigned a code of "7."
5. Units that had critical missing address information had their locale codes pulled
forward from the previous survey (where they existed.)
6. Finally units that could not be assigned a code under either method or if they had no
city were assigned a code of "N". Department of Defense Dependents (overseas) Schools
were assigned a code of "N". Units located in outlying areas were assigned a code of "N"
because the geographical and governmental structure of the areas do not fit into the
definitional scheme used to derive the codes.
Lee Hoffman
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Appendix D: Rural-Nonrural Gaps and Gains in Math Achievement – Virginia

93

Appendix E: Why Rural Matters in Virginia
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Appendix F:

Number of Public School Students Enrolled in Virginia
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